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(57) Abstract 

Enzymes having a high endoglucanase activity and showing a high activity under alkaline conditions and genes thereof. These 
enzymes have the following characteristics: a) showing an endoglucanase activity; and b) being capable of completely eliminating purified 
cellulose down at a concentration of 1 mg protein/1 or less. The above enzymes having the endoglucanase activity involve proteins 
containing the amino acid sequences represented by SEQ ID NOS: 1, 3, 5, 7, 9 and 11, modifications of these proteins showing the 
endoglucanase activity and homologs thereof 
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m m m 

\Z. -k)]/y—VlZ£Z>®mtfftfr>ftT^Z> (3-O^A'!ftf^|f§307. 564^). 

mm%kz&z\L\z<^<Dmmmfrib, ai^Ttt. t^u uatMi 

ichoderma ) ^»7i3-7 ( Hmnicola ) 4^(Dt^7-tWffl$nT^5. 
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t£tt«8©-fe;i^— tMMfr©«**-e**. ir;i/ 

ifP9S8#Itt, W089/09259-^, W091/17243#. W098/03640-^ &cktfW094/2180l# 
T-£^£nTV>5. We. W091/17243-9K:f4 r 7* 3-7 ftfc43kD 
x>h*y;u^^— fcfj&# (EGV) ^.Jg£*©4Sft©-fe^7--tfJ«»©S^<»T** 

7 —efflm<®<D® 1 ootefc © -7- > xiafeste s#r * c <t £ nt 

-5. Sfc, W09 8/03 640# fete, 7 5 3-7&$fe©X> Wfrfj-j-— fe?J5jt#T&5 
NCE4#, ^*©a»oir;P5— ifw««©25f&© 

-jKtc. ±.)vu-xttmm<nmmj:\z\mn. sis, y&&* ->;u^^ hip 
iftiraxtra— ©xin?«iaT?#, xe©fi«*b&«"3jijg£fc*. *«& 

— 'J\/7*7, ( Rhizopus ) I4*(DtJl/7- feT^T^* 'J *#Tfc:*5 t^TS 
ttS«»L»*Ci:*«. #$10360-226599^, ^^0964-40667^-. 4#^BS64-2677 

9-^, 4#BB¥7-903oo^K:&^TPi^£nT^5. c:nt.©§B^ti^i-rnt>^^<3D 
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tf««MaMfe^LT«ft^tl«. *LT*©«toMSfcL T tt, f 091/1 
7243^, 1098/03667*, fcj; W098/11 lM9#fc*V>T»IIS*lW* «fc 5 fc. ft 

w^iiaiiLTtt. 7%±m(cjRr««««, ^jau zx^^^ (Aspe 

- rgillus ) ' 7 * :3 " 5 (Hunucpja), h'Jn^v ( Tr ichoderma) m&mtfZtl 
( Rhizopus ) m&&<Dmte?Z, 

j £Tmm<k?2>z\£iz±r), ®±Mj&fti?<D±m%m*nmTz>&mmm2ti 

Ttt, *©^©«±lffltt(c*^TW:ttWJ:<»88LTir»*ilfi^(3r)=i K>&ffl 

^^M^P* • i-ya7>7 ( Aspergillus nidulans ) <Dn H >ffiffljfifiEic§8 
•T*Lloyd6©«ft (Andrew T. Lloyd and Paul M. Sharp. 1991. Mo 1. Gen. Gen 
et. 230.288-294) *& *ip!&*?»*. L^U K#ODNAE3F0«t 0. $?3gft3 
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*aF^*T**U»/^.*U*- ( Rhizopus oryzae), A 3 • 

-fir* (Mucor circinelloides). ^H^tX-zf^ (Phycom 

Zees linens) *&J**Lfc. fLT, :n5©ii«t;l,D-7lio^ 

^*7 3zi-7S*©EGV (W09l/17243^) ^NCE4 (W098/03640*§) {Ctt^T. * 

t^tt,©<!:UT^^tlTl^753-7S*OEGV (W09l/l7243^) 
NCE4 (W098/03640^) Kit^T. 2 - 2 0 ««b ©Mtt^t t ^ 5 , 

llulose-binding domain) ft<D&&2 tirz#m&&lT*£>Z> ^Jl^ 5 > - ~>X74 > 

-#vi»-irvi,><DXtzvv >»**f#ftr * * , » § ^ »n i: < M9En 

^**7^/^4 £ >©*lciJS?>a»3Wftr*i^5^<«H*ft»««ftEM 

MX* 9 catalytic domain) ON9Mi«S« 

^£T4$»to&E?>l£Ji,^fc*Lfc. 
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b) lmg^>/^SI/ 1 P^TroiST^tAo-xlico^l^^icii 

^#^2. 4. 6> 8, 10, 1.2. 3»ClB*<DS*U:j-^FEa|) 
£e>K. *58Wfc:«ks-t;P7— i?w«tttt, ±fee>x> K^;u#;h— tzf^tt* 

01H. ifRCEI, MCEI. PCEI, *5«fctXNCE4© U 3 -feJl^K 

H2f4 ' *»S!X>H^;u*^— ifRCEI, MCEK *5«fcCJCMCE4©U 

HI4tt. NCE lilfif CfettSn K>©«fflM*^Lfc3 K>iT?*5. 
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■ 6tt. NCE atfirFfciJtta:, H>Oftfflttftv^a K>*T»*. 

%91©JUfcfl<l«»K 

*»*IC**T rftt07S;nUlj itt. Ala. Arg, Asn, Asp, Cys, Gl 
n, Glu, Gly, His. He, Leu. Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, *3ck 

*5MIfc*lr»T rxfiUttPKMi tit. DNAEai©*fc&TRNAEH 



U • :f 'J tf- ( Rhizopus oryzae ) CP96001^(i, FERM BP-68 

MlT§l#3f) 1: 1 9 9 7^4^21 B#W"«KSnTH*. 
A3-;hU-^p^^ (Mucor circinelloides) CP9900H*fi. FERM 
BP- 6 8 9 OOSKHO^, XftttHfR^*x^X«K««m99fK: 1 9 

7 7<37-ft7-zf>X ( Phycomyces nitens ) CP99002^(i, FERM 
B P - 6 8 9 1 0*K»*o<b&. X»ftWRi£*X9XjRtt««Fftf9fk: 1 9 9 
9¥7£ 2 BttttTSWeStlT^*. 

U^#TT©^-ti;un-^^|t w ^|^^ Dn: ^^ {cT ^ o tfc ^ T> ^ %BJ 
CJ:4Hf*fcJ:ntf. ««tJnx©xe*«[tt^L, hofi«Yk*5lffl<bT* 
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U 3 t^^fit^D-^Iic-li: LTKMi- (CIRFS) TiE^tC^ 
1, 4-0-^**-* ECS. 2. 1. 4T*0. JMWllCli/J-i, 4 

i. g 
fi^M (0. 2-1. Omg^^Si/i) Tr^JKD^l^ i(:i 

*©*»»4*lL&tlS»3liMtt (5 / ;^ tt « CM-5I5I) m 
mm A 6 T L • a • b L •« (99 ft) «* Lfc £ * fc L « M ^ 24 

*±tt#**6ir (Sy^tt« CM-5251) fcJ:oTL-«#24~26©* H |*l 
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a*« (fig?) *t4.7~5.1©|gHrtT. b 'fit **7. 2-7. 9©«Hl*afc 

ASfe©t>©**»5. ftfc, d©U3ir;^jfitt*#^40/K Y-^O" * 24 

*©««£LTttOT7440=y <ft**3*tt«) #*|f 6 tl*. ft 

© IIpH*ill!$ltpH 

UV^X • *U-br-**©x>K^*^-— fett*, CMCas.effittTOS 
IpHf4«5T*«^ pH4-8(C*^»HjStt*fi /Xt5(5i ftfc % ij 
3 t;^?!**jSttT05I P Htt* 5 TNfc p H 5 - 9 t6V»T*V»g 

A3 " A ' ■ y "-*>*°<^**©x>K^*^- CMC a s eg 
ttT©SapHtt»6T**#, pHB-8C*lr»T*t»iStt**L W *. 
Sfc, 'J3mSI»SgttT05ipHttpH5-6T*5^ PH5-9 

7H:I ^ ' =t>74*Oj>HW- Ett. CMCa s egft 
T©SMpHtt»6T**af, pH5~8fc^TKWStt**LT^*. ft 

IJ>/77 * ^Jf-^OiVH^^-tU CMCa s em&TCDm 
m&mtS 5-60tm^45-6 5 rtZ&^Tii^ett^LT 
*&. U3-fe;^3SI**SttT05aaaEtt»5 5tT*5*«, 4 5-6 Ot 

Aa-jp. >*n<^©x>K^*^— CMCa s egftT 
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OS»fiftl44 5-5 5tT*Si«, 4 0 ~ 6 0 ^K^T^iSi**^ LT 
*&, U3-fe^gg»5feSttT©5M«ttj|i?J5 0tT*«*t. &J4 5 

T-f -fex • ^^>7.*^©X> Ytffr-jr— CMC a s egf4 
T(DS@MS«4 5- 5 5tT*^, 4 0-6 0 1C fC*3 ^TWV»Sttft# 

4 5-5 5t*lriT«^jStt€tl,THS. 

SDS-PAGEiaDffl£Uc¥Witl • ^Uizf-E&ifc©*, 

OtttiI4 0kDa 1 An-Jl/ • +r- v-^D-f ^*3f5©fe©«*<j4 1 kD a. 7 
7^n-?^-tx • -^>xa*CDfc<75«$tJ4 5 kDaTfeSit^S. 
<5> N*«SE3*J 

-fe;u^— WzK-k)),n-x/w>7 s '(>? K*-f> (CBD) *«-fe;u 

£#**«DSnw*(Hoffren.A.-N. et al. . Protein Engineering 8:443-450. 
1995). 

Xaa Xaa Xaa Xaa Xaa Xaa Gin Cys Gly Gly Xaa Xaa Xaa Xaa 

1 10 

Gly Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa 

20 

Xaa Xaa Xaa Asn Xaa Xaa Tyr Xaa Gin Cys Xaa (IB?iJ#-Sf l 7 ) 

30 > 

(±l2E3aj«K XaateftS©7 5/&£5m><, 2 0, 21. 2 2. 2 3, 2 4, 
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3 0, #«fctf3 ltt®Xaatt#fcLfc<TfcJ;trO 

-©BWfc*lr»T*#sn&*aMBWT**Gln-Cys-Cly-Gly©*fc:ttiie % 
Gin. Ala, Ser^Asn^<ifr**0*tii«T»«*«, LysT**«tt«:K *&, 
#*n>t*aEWT**Asii©^K:ttAsp, Pro, Gin, Tyr^AlaftfT&S©**® 

«T*a*t, ^ttOLysT**w4& t ». RCE i. n, , IIUOIO 

^D-*AW>^>^K^>K^T{i, #aEWT*«Gln-Cys-GIy 
-Gly©^JlttLysT*0, MCEI, II ©-fe*P-*/W >^-f >^ H*-f >fc**> 
T«, *iiS?'JT**Asn©^tttLysT**<i:^5±<«fHr>75yKiB^^ > 

Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Gln-Cys-Gly-GIy-Xaa-Xaa-Xaa-Xaa-GIy-Xaa-Xaa-Xaa-Cy 

s-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Xaa-Gln- 
Cys-Xaa ( I ) (8B?IJ#-5§- l 8 ) 

(±fEgg3Flj*, Xaatt*n^tltt*©75yK3B*ftwr*«, 2 0, 2 1, 2 2, 

2 3, 2 4, 3 0, 45±^3 Hflr©Xaatt*tl-rn#«EL3a:<Tfe«tV». 

<tt2 4tt©X«ttlWELfc|*. 1 Hfcfcj^ g 3fi©Xaa©^Ttl^-^fi L ys 

Cys-Ser-Xaa-Xaa-Tyr-Xaa-GIn-Cys-Gly-Gly-Xaa-Xaa-Trp-Xaa-GIy-Pro-Thr-Cys-Cys- 

Xaa-Xaa-Gly-Xaa-Thr-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Ser-Gln-Cys-Xaa 
(II) (E?y## 19) 

(±EEH«K X«tt*h?ftffi|©7s y 2 0, 2 1, 2 3, 

2 9, &£Zfi3 0ft©Xaate^n^n#&L&<Tfc«fcVO 

»SL<W\ TS^IEW (II) ltt*J:OC3 2ttOXwi©nr*l 

•fe;Po-XAW>^>^h^<>«, Mfc ^^L<«, 7S/ifi« (m) 
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Cys-Ser-Xl-X2-Tyr-X3-Gln-Cys-Gly-Gly-X4-X5-Trp-X6-Gly-Pro-Thr-Cys-Cys-X7-X8 

-Gly-X9-Thr-Cys-X10-Xll-X12-X13-X14-Asn-X15-X16-Tyr-S e r-Gln-Cys-X17 (ni) 
(SBJIJM2 0) 

Xl«, Lys, Ser, 2;7cteGln£^ U 

X2te, Leu, Ala, Val, £7cteGly£^L, 

X3te, Gly, Tyr, *fcBtSer£3SU 

X4&. Lys£fcttIle£36U 

X5«, Asm Asp. Gly, £7cteMet£^L, 

X6te, Asn, Asp, Ser, £ 7c teThr £ ^ L-, 

X7tt, Glu, Asp, * 7c ttnir£*U 

X8tt, Ser£7cteAla£^U 

X9«, Ser£7ctePhe£^U 

XlOtt, Lys 2; 7c Val £^L, 

Xll«, Val, Asp, Ala, £7cteGly£^U 

X12«. Ser, Tyr, Gin, *fcteAla£*U 

X13tt, Pro, Glu, *fcfSLys€:3?f *\ * £ ^te#3E#T. 

X14fi, Asp, Gly, £ 7c teAsn£^T;^. & -5 ^ te^fe-frf , 

X15f£. Asp, Pro. Lys, £7cteGlu£^L, 

X16tt, Tyr, Phe, $&ttTip£*U 

X17tt, Leu, Val, *Jfcttlle£*U 

r.) 

Cys-Ser-Lys-X21-Tyr-X22-Gln-Cys-Gly-Gly-Lys-X23-Trp-X24-Gly-Pro-Thr-Cys-Cys- 

GIu-Ser-Gly-Ser-Thr-Cys-X25-X26-X27-X28-X29-Asn-X30-X3l-Tyr-Ser-Gln-Cys-X32 
(IV) (SB?iJ#-J§- 2 1 ) 
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X21«, Leu*fc>4Ala*«L. 

X22«, GlySfeteTyr^U 
X23«, Asn£fc«Asp£aU 
X24te, AsnSfcttAsp^^L, 
X25«, Lys*fcttVal£3SU 
X26te, Val££:fiAsp£^U 
X27«, Ser*£«Tyr£3cU 

X30te, Asp$)fcfAPio£3EU 
X3lte, Tyr££ttPhe£&U 
X32&, Leu SfcfiVal £^1") 

A3-;nft*o**«cj: 6Mtt , 7 3 y MEW (v) *s&*-fcj|,n- 

Cys-Ser-Ser-Val-Tyr-X41-Gln-Cys-Gly-Gly-Ile-Gly-Trp-X42-Gly-Pro-Thr-Cys-Cys-X4 

3-X44-Gly-Ser-Thr-Cys-X45-Ala-Gln-X46-X47-Asn-Lys-Tyr-Tyr-Ser-Gln-Cys-X48 
(V) (S2?lJ#-^2 5) 

X4lfi, Gly£7cteSer£^U 
X42HU Ser£fcttThr*SU 
X43«, Glu*JfcttAsp*£U 
X44«, Ser*fcttAla£3iU 
X45«, Val*fcttLys*SEU 
X46te, GIuS7tttLys€r^L, 
X47te, Gly£fcttAsp£*U 
X48«, Leu telle £:gt-f.) 

(V) <D±)l,U-Z;U>T4 ^ > ttl Gn»*2 6£ 
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X> H^*^-- VtZlMfUTfy Z K*-f > (catalytic domain : CAD) 

-tfttt^^^^r-fy^H^-f^oiftJttfc: (Ser£fcttThr*fcttAla) -Thr 
-Ai-g-Tyr- (TrpI^iTyricfc ttPhe) "Asp-Xaa-Xaa-Xaa-Xaa-Xa 
a- (CysSfe^Ala) (iHM## 2 9 ) £V>5#»E?Uat«#SftT^* Z. 

POmtzmmSM (Tyr-Xaa-Xaa-Xaa-Ser-Gly-Gly-Xaa-Ser-Gly) (E3I 
##30) H <h £5S JS. Lfc. 

^fgWtcfcSfiJSSfttysyKE^iJ (VI) d»6«:*U>*-iB*©-«B»**-r 

Tyr-Xaa-Xaa-Xaa-X51-Gly-Gly-Xaa-X52-Gly (VI) (IB 3 1 ) 

<-tKE*J+, Xaatt-¥-n^ntt*©7 5yK«S&*L, X51&J; tfX52fi^-*i-€-' 
nSer*fcttThr**L. ffSKIt X51*J J:tfX52fcJ:Ser£*-r.> 

»J #£L<te, y^y^E^iJ (VII) *>5ftac£tft T 

Tyr-X61-Xaa-X62-X51-Gly-GIy-Xaa-X52-Gly (VII) (SB 3 2 ) 

<±8EE#I*, 

Xaatttt*075y»»»*«L, *?2:L<tt, 3ft<DXaateAla, He, Pro, £ 
fcttVal£3EU 8 &©Xaa«Ala» Phe, *fcttLys££U 
X51*S«fcOCX52«-€-n€ f nSer*fcttThr*«L. »*L<fi. X51*s«fcr^52ttSe 



Patent provided by Sughrue Mion, PLLC • http://www.sug hrue.com 



WO 00/24879 - 14 - PCT/JP99/05884 

X61teLysi;jfcf;iSer£aU 
X62ttIle*^«Val^aT.) 

U ICffSKtt, SH^J#^3 3, 3 4. 3 5. 3 6 

V>* (Ser*fcttThr*fcf4Ala) -Thr-Arg-Tyr- (Trp * fc teTyr £ & «Ph 
e) -Asp-Xaa-Xaa-Xaa-Xaa-Xaa- (CysicfcteAla) (@B^J#^- 2 9 ) 

(D | 

*»^©*j©tt*fc:j;tiri % T^y^iB^j (i) - (v) o^TO^^jis 

*»w©;gij©si«»c«tn«. (vi) (vii) a»sfc*u> 

*few©»j©jg«»c«kn«. T^y^sE^j (i) - (v) oiifn^*^^^ 
-b;un-^A''r>5 :r ^>^H^-i'>*j:^75y^ge^ (vi) s&a (vii) a>* 
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i) 77$'J-4 5 
ii) 

>*fc (Ser*fcttThr*fcf*Ala) -Thr-Arg-iyr- (TrpS; fcfiTy r £fc«P 
he) -Asp-Xaa-Xaa-Xaa-Xaa-Xaa- (CysSfe«Ala) (@2?iJ#^ 2 9 ) 
©*IEJII*#t*X>K^t" (NiceSite view of PROSITE: PD 
0C00877 or PS01 140. PROSITE Database of protein families and domains). 

T, EGV^NCE4> e*/ 5 (Saloheimo. A. e/ al. , Molecular Microbiolog 
V 13:219-228, 1994) ^6ftT^**». cnettiT-fejl/a-^/H^ 
>^H^O^C5fe«j|ffi»zfts (Schulein, M. . Biochemical Society Transact 
ions 26: 164-167. 1998). L*Lfc#S, *»HfcJ:Sar«i&*© 6«©x> 
K^Ofcfr:*— tftt7 7 5 'J-4 5 KKU -ir;UD-XA^ >/f 

ttWfcfi. E^J#f!, 3, 5, 7, 9. Ifc|B«SnS7'5 J ME*J**A,T 

*-Oto\Z$>* (Ser*fcttThr£fcttAla) -Thr-Arg-Tyr- (Trp££teTy 
r*fcttPhe) -Asp-Xaa-Xaa-Xaa-Xaa-Xaa- (QysSfcttAla) (S23FIJ# 
^29) *^7i**iiBB?iJ**«J#$nT^5t,flD*«^V6tl*. ii;UD-X 

#-*§l. 3, 5. 7. 9, Sfctti l fCfB®$ft§75 y^ig^ij^^-e^^^ 

>/t****««ans. a-F. em#i. 3, 5. 7. 9, 3^*1 hce« 
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RCE II, RCEIII, MCE I, MCE II, *5«fctfPCEI 

1^1, 3, 5, 7, 9, Sfcttl l{ClB«$tli>7$y^iS 

*»93fc*i^T\ ^^>/^StH SB3Fij#^ 1 , 3, 5, 7, 9. Sfcfcfci 

^9^@) <DT^ymonm. j?a> mm. ^it\tmws.a<o^stifi^cit 

tt*#fc^S*>©£*i*T-5fc©<>:-r*. 

««win L^iri«k 5 \z&&tsnrzmmmn 1 . 3 . 5 , 7 , 9 . srdti nz 

3, 5, 7, 9, Sfrttl 1IZ&&<D&&7 

■f >&T*;mmw (i) ~ cv) ©^-rn*»e*-rj:5fc5kae*n>tEWOT 

1. 3, 5, 7. 9. Sfctti 1 CSSmOQfeSgTSyKffi^J (tJVP-7/W> 

5, 7, 9, Sfcttl 1 f3l3«©&3e75yaeEanjj&^ja:s^>Ai7H*^Jf 6 
tXS. ^^W^IiLTH $fc, U>*-|i*©-«»*t7Sy»E5» (V 
1) *fctt (vii) &*-TJ:-5K:akSesti&EWMi. 3, 5, 7, 9, 

1 i\zts.m<D?k&7^;mmm w>*-mm<D-uft&n<Dmm<&&i£nx 

W©-»»A«S«^fcE»§l, 3, 5. 7, 9, *fctti lKlEffott 
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it. -tjia-xn-o^^ >^k*<>#@bjij (i) - (v) <D^?nfr$:&-r 
ck^tcefe^^n, ^ou>*-is^(D-gi5^s2jij (vi) sfen (vn) 

«k"3fcB«C;*ttfcfiBJ!l##l . 3, 5, 7. 9, Sfcttl lKiaafcODBfcjgT'sy 
'1>7 : <<>W*'(>\Z&VZ>&&<Dmt, 1~#U28<@, $?S:L<tt. l-jft 

bd) &&w)>t>-m&<»-mft&ft<Dm&&&&i£titzmm&ni, 3. 5, 
^k*-t> (cbd) &£zfi>j>fi-mm<D-&ft&ft(Dmmz&\-tz>&$£<D%ii 

it, 1-&J3 0®, #£L<te. l~«15fiT»5Ct*tTti. Cltf)?*.* 
f^-lrj K*-f >f3*^SBkSB©»[tt, 1-^20®, $?£L<te, l ~ 

BD). 'J fc.fctfa^'f 7^ K*-f> (CAD) J£** 

<B««#Bfc&SftfcBH?(IS#l, 3, 5. 7. 9. Sfctei 1 \Z&m<D2>rt>7 

n&mwztiz. ■t)^n-xn-(>y : 4 >if ^ > (cbdk »j>#-hs«© 

— ^3j;^^7<f^ -y Z h*pW> (CAD) &^©{8ttC!)3rJfc©grja % 
1-*U10<®, #£L<tel~*U5<0, -eftsctitTts. 
EW#^1. 3, 5, 7, 9, *«fctfl lWEW + W-feJUn— */W>vV> 
> (CBD), 'J fc^ac**^^ K*<> 

(CAD) (DftS (7 5yg?il#f) ttTEOffiDTfcS. 

CBD U>;ft-fett<P-a8fr CAD 

m?m^ 1 3-38 99-108 109-315 

E3flJ## 3 3-38.50-85 127-136 137-343 
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sa?u#-^ 7 
wwmn 9 

BfllOTl 1 



3 — 4 0 
3-4 0 

3 — 4 0, 5 2 — 8 9 
3-4 0 



12 2-131 
1 0 4~ 1 1 3 
153-162 
115—124 



PCT/JP99/05884 
13 2—337 

114-316 
16 3—365 
12 5—327 



SSfc. K3Flj##i, 3 , 5. 7, 9, lfclB**ft37 

5> 7, 9, Sfcfcti 1 HfB«Sn*75/BeE3aj$3-K-r*iie^ 

i> 3, 5, 7, 9, sfctti 1 tiiBm^nsT^y^ss^j, sfctt-eoBfesc^ 

^T, :©^D-^, W098/03640-^{CfB*©X>K^;U*±— t?NCE4«g^* 
^^W098/54332#ICfE«©X> K^;i/*^--fe*SCE3jte^i«/\< yij ^-YXL 

*&©&ffllr», ECL ^-f U£ h DNA/RNA 7^ U >^itj y^fi. (7T>--f Att 
«!) ®^t:foT, lWHWoyww^iJ^1?-'>3> (42"C) ©&. MfB^ 

n-y^mmv. \mm (42*0 yw^u^-K— >a>*tf-3fc«, 0. 4* sds, 

6M ^ftt&tao. 5<&MSSC (SSC ; 15mM ?JL>m=?- h »J 150 m.M h 
•J-i/A) T?42«C> 20#m©8fci**2|El«!>iIU #£5fflr»flgSSC-«ia, 10#IHJ© 

*^Bj{c=b z>mm\*. mm*, mmwA 1 - 3 k:ie«© £ 3 cia^<»*» <=>¥gt 
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BJ fd =b -5 te, H^IHOirJU □ — X / W >5 r -f > ^ K ^ < »J >* — 

IIS. ^A^^MO, Tomme, P. et al., J.Bioteriol.l77:4356 

-4363,1995(ZfBie$nS^S{C«eoTSjiT^-5. 

TSDNABHJiJtt^fZ^^t), J; 0 t. E*J#^1, 3, 5, 7, 9, Sfcfii l 
K"f &S*©*;7 l^tf 1 KE?9Sig«t5 d t ' 

£TF. X>h*yMt-f RCE I, RCE II. RCEIII. MCE I, MCE IK 

cei MtfK-tftfcoae^sssKBiiB-rs. 
(i) x> k^;u^^— tr rce i ^cfc^cDite^ 

**M«CJ:*X>K^*^— tzf RCEItt.E5!l«l»cffi**n*l-3I5#CD 
^KON*«8ttt,55»wE3?iJ#^l © -23— l#*TOT'S yKE^JSfctt^-©— 

■ tf RCEl©Bk«^y^Ko-ai:LT*5BWK:ft^$n*fc©-p**. d 

\ 
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X W fc J: tl tf . E5U#-9 1 © T 5 y KEJi * 3 - K r * x > H ^* ^* 
— tf RCE I JtfiWilttSn*. ^©&Mi$E3aj«, fiB*l#^2»CBB*£n5S 

* v** KEw©-»*fce^ffl**-r* e?u»#2 ictBmsns 

S^l^^KEWtt, 1~3#©ATGTS&SD. 1015~1017#©TAAT3$7-f£;*-- 
7">U — 5V >^7l/-A$tt§. 70-72#©>C^U^KE5lJtt3l5JS 

(2) x> wji,*-}-— tf rceii *j«fcuc-e©ae^ 

*»WCJ;5I>H^*t-li RCEII tt, IBJiJ#-^3(Cl5ig$n5I~343# 

N*SSfctt, ItE^lO -23— l«T©75yKE3**fctt*©-«3ft«ft 
iD$n§ii)5!*§^ d ©E JiJ^jta $ *i£ # U ^ ^ H fix > K ^ ±- 
if RCEII ©Bfe*^^H©-tiiLT*»Wk:#*tl*fe©T**.C© -23- 
-l#ST©75/^EJiJ«, y^K^Hm^tiS^i:*^, ^©-gfl 
©E^Jttt. '>^;^^KJSttt«»-r*-t©»»EWK:JinA, fg5S?i£© 

a*c«fc^T^Dir y .>>ysn*<t«Kffijt^i;fcis*i:UTN*«ifca*E 

* MM t Z> fe © i T 3 . 

MIC, ^fgsjicfctlfcf, BE3«JM3©7 5>'B6EJiJ&zi-K-r«x>Ky;U* 
if RCEII Ifi^aftJtii, *©Jlll£!WE*!lfcL §SJiJ#-S§4{CfS«£n£ 

3«f ^*^HEW©-»*fctt±»ft*-rsfc©Tf»*.EW#*4k:E«$ti* 
5?^ Ut^KEUtt, 1-3#©ATGT#}£D, 1099-1 10I#©TAAT^T-T 
y>U-5 i W >^7l/-A«tn. 70~72#©^^ U^KE5!ltt34338 

»^ 6 ft 5 WjEfig^J * >/t * M©N*i^7 5 V m tZttf&T Z> . 
(3) X> H^*^-— • if RCEIII *J«fcOf-€-©Jtfe^P 

*R9J££SX> K^;P#:h--e RCEIII tt,E*fl#*5i;:lEtt$ftS 1^3378= 

©i2wwr*x>H^*^-i/stts*rr*Bi*T?*s. ±bb*>/^«© 

N*«8fcte, HICE?'J#^1© -23— l#*T©75y^E^iJ*fc«^-©-^# 
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JDSnsct d og33Rj*J#jp $ tlfc tH U ^ 7^ K fix > K if)Vfj j— 

if RCBin©«^^K©-atLT**Wte^*n*feOT*S.CO -23- 

— i? rceiii ae^^an^n*. ^©a^e^m, mmmtzvBMzn&x 

KEaitt. 1~3#©ATGT#}£0> 108I~1083#©TAAT^T-TS^-y 
>U-x^ > ^7!/- A 70~72#©^^l^^KE^Jtt337^S 

(4) X>h*y;i/*^— fef MCEI*J:ac*©«fir? 

**9ll:«t5l>H^t-f MCE Ifi, E3W*7fcB*Snsi~316» 
/^f K©N*«Bfdtt.H{cEyiJ##7© -22— l#ST©75y«EW*fctt*© 

— 8B**ttira £ n-s c i * at, c© e jij^#ira * tifc * u ^ ^ k fix > k ^ 

d© -22 — l#*T©75 7KE3&Jte. »»©fc»©^^;^^ p t#it 6 

ailCjD*., 58M*©aac«fc"3T^D-iry-»^Stia{£«fcffiit*«±i;fci|S 
*£kTN*«lc85E*J£fcjgi*T**>©£TS. 
H tc;£fg ^ (3 cfc E#J## 7 © 7 5 J WBM *3-HtSi>H 

— fcmcEHtews«$ns. ^©^m^ejijh, Eyu»*t8i3ia«<*ns** 

^U^KEJUte, 1~3#©ATGT&3:D, 1015-1017#©TAAT^7T-5^-~ 7 
>U-5 r W >^7l/-A$Wt5. 67~69#©5?^l^^KE3»Jtt316»ai 
*^^*B9IBdt^>A^R©N5|5aS7 5yi6t^-r5. 
(5) X> K^;U*^-— fc? MCEII *«!:#*•©»£■?• 
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#389iK«fc£X>K^£:h— tf MCEII fi,SB3?iJ##9 fc!2©$n-51~365# 

N*^(3«,HfciBjy#^9© -22— mz-wTsymmmztziz^cD-mw 
tin-ztizzttf&zrf. z <D$&PWtt na ztitztfv^y?- k tax > k ^ ^_ 

■tf MCEII ©3k^^K©-atLT*38M^*n«t,©T**.CO -22- 

*-~tr mceii n*. *oAsi«Eaitt, sawti ok:iB*$ti 

$n^^k^KIH3RI«, 1-3#©ATGT#}£0, 1 162-1 164#©TAATiK7-r 
'J— ^>^71/-A$fn. 67~69#6D^^U^KS2?!I 

(6) X>K^;U*^— fef PCEI fccfcZWE-CDjfrfr?- 

**9!k:J:*X>K^*^— tf PCEI fit, §2JU## 1 1 IOE*S*t5i~327 

v>mmzte.-g.\zmmm 1© -19— i#*T©T5y^is?ij^^«-eo-gp 

HP d ©ffiawtf Jn $ tltc # U ^ H ttx > K 
±— if PCEI ©M^y^HO-atLT**Wfc:***a*t>©T**. d(D - 
l9-l#ST075;ifiJ)tt, WM^h't^^nSdiA^, -eo 

^ se?u * t> ati*-r -s © t r s . 

^— t* pcei ae^tittsn*. ^ommmmm. mnmm 2\zmm.-zn 

KIEJUfS, 1-3#©ATGT&2;0, 1039-1 041#C7)TAAT^TT 
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cfc^o **i8k:«t*^^^-««o^| B4j j :a c^ tttai ^^^^ 

®*^*«wr4DNAffi^ii»^sa^r«^©©*fi^v~*-^^^ TVi 
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mm&zzfi^o&mt. &m?zu±mz^-c<D^nt*nw\zmmT-&-oT 

©»»-C«ffl$tlTV»«t)©ftfflHSii:*«T#-5. 

- H$nsi> ^JW7-if»*^s$tft5»saii)jjfijitsti5. *r 

9iK*lt*WMifii:LTtt, «W?*DSt^ ( Saccharomvces) « % a> 
if* 5 (Hansenula) $fcfcfc£*7 ( Pichia ) A(CjKT-&tt£«. WAttlty 
*D5-feX • -feUfv-X ( Saccharomvces cerevisiae ) e>ti5. 

©^^■6©A!iSfcW«Jc:fiJfflT#*fStt*«*frf6»n*. 

ft G§«ltttt«©ttft]) Van Arsdell, J. N. £ ( Van Arsdell. 

J.N., 1987. Bio Technology, 5. 60-64 ) tCkoTig^ntUS. T. d 

©cfc-5^e«Bflaf343^Tma©»f4<&#T-5^>A^M^^$-e- s ^, $ 

TX^7*c>'<fe%m (AsnS) *«Bi«tt4tt*x> Kmt- 

K-raDNAl2?iJ©3feSe»c«fcO. AsnSlt§g/W»OL&^gMx> 

^*^-™*tLT±E»*ttttfcTiBar*^fe*«a«*tl<5(*lS«B9. 
C 6, CIO, E 4#flS). 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/24879 



- 25 - 



PCT/JP99/05884 



Asnffl*tt##JnLfcV>£»3lx> F>nVi3±-* kXO^ft AsnMtf^^ 
»ttAsn-Xaa^er/ThrC*»t«Asn, Ser, *«fctf/*fcfcfrn, r ©fl&©7' = y gg-.CD 
Mm. Asn©Asp*fc«Gln^©«lj|» Sw£fcttThr©AIa, Gly, * 

gH3?iJ#^5 04 4#*fc«4 6#075y*S|**tfl&07'5y»t«a**ifc 

8B*J#*f 7 © 5 0 5 2 #©7-5 y *»*d»fl&eD75 y Ktftjftsnfc 

WZmn 7 O&^T 5 y iESBJiJ. 

E*l#*9©9 9#*fcfil 0 l#®75/iM^75^l:l^$n 
©T5y»»a6*J:tX/*fcttl 3 0«fctti 3 2#075;6SiS^7 

5 y i!t:ti$ nrzm&m* 1 cd&^7 5 y ®?gE?y. 

BE?!I#^3©4 5#*fctt4 7#075y^l ( *$«fctf9 2#£fcH94# 
® 75y *»*> H9#Jfcttl2 1# ; 12 2#St(j:i2 4# 1 *5«i;tf/ 

iB3HJ#^ 5©4 4#Sfctt4 6 #<D7 5 J 4 9 t4 5 j # 

©7-5yBt383£. 1 2 l#3-fcttl 2 3S*5«kc;/ifctti 7 7 3 
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iSJ>J## l ©4 7#OSer^AlatC, 9 2 S©Ser#Glyf3, 1 3 0 #©Asn*Asp 

E*l#*3©4 7#OSor*»Ahfe. 9 2#©Asn^GlnfC, 1 2 1 #©Ser^ Leu 
(3, 1 2 2#(73Asn^AspH, 1 5 8 #OAsn^Aspt . *-ft^*lg&;**ifcie?lJ 

E*l##5©4 4#©Am**Aspfc. 1 2 1 #©Asn#Ly.fc. -en-?ng&£ 
*lfcE#l#^ 5 0^7S / &E?'J» 

e*»* 7052 #©ser*<Gi y icBft$nfcE3?!i#* 7 ©gfeas7 5 /mm. 

SBJ1J## 9 ©10l#©Ser#Gly(Cg&$n&E?IJ#*§ 9 ©^7= J gggej, Jo 

ew***&h *a**a*o ae^^ufsna. c croon 

«DNAEn«««f«. iOWCIt GTAGN, GTATN, GTAAN. GTACGN, GTGTN, 
GCACGN, GTTCGN*©KIAE5Ue«*-r*. cns©DNAEW***fclr>Ci:tt, g 
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TX-UM^x (Aspergillus) h'j3f^7 ( Trichoderma) TtU* 
-*7A (Acremonium) «*^«71fU>>A ( Fusarium ) JRfcjRT * fcCDT&S £ 

MkoU insolens ). 7X^*X • ( Aspergillus niger h Ztzte b ') 

u-r)V^ • tU5* ( Trichoderma viride ) dCgfitf £>n<5. 

tt. 1 6-1 8#©ATGT&3; 0. 1 0 3 0~1 0 3 2#©TAATH7f5t 



mmmrrtitmxitB** m^mm^rzitm^ tozwt&nuzxzmn 
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MMT'gZ. L#Lfta*£, IKMokati. *^t«koT, V-*>^£fcttf 

««rS^**:tt^fi-6Sfi«-r*«*, 45~55 < C@^CD^T. 0.2-1 mg/ 

«£. 45~55'CS&<Di&atT?, 5-100 mg/l<75^ >/t^Ig0i> K if 

HK, ^•fe^o-x^W^^^Rff^^k^fefc^-r^, 45-55'C 
8«©fflgT. 2-10 mg/l<D*>A*$£© x >K^;k*7:h-- tffcte/rr* £ <t 

*56ig»z«fc4«feSiJ3saj«i»tt. ftMSttai (7zt>tt. 
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«>*>X»**- h (US). W^ 7x - h CAS). 7*77-* 
^ h (AOS) , 7^^i h+ ^ 7l . h (AES) ^ 

-f -»fc*K©K-r>*fcffl^sn*ii««^^, n a oh n 

a.co,**©™*y. mmv-y, shm***, mm*. 7-t>uf- 
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•5. 

^ Hfi -gil 

**wftttTc«i«i:j: »XK*mtzm**K «MH*cn&*it#ifc 

»C> rCMCT-ttSttj tt, -t^9-«*i*;i,#*^^^^D-^ (CMC 

>JV7Z-*<)i?-c?%00m (FERM BP-6 8 8 9) i^ife ( 6 . 0% 
^^^-^'J*- 3- OS ^77Y, 1.01 ^3-7. 0.5S MgS04-7H 2 0. 
0.153! CaC03) 28tTS£5**Lfc. SBRWtd)!, ***lfe*l&*a 

ro-Prep Methyl HIC Support 2*** D7 h jf 9 7 ^ - (y,H*«25mh /w« 

*5.0il/.inT»ffiLT, ^guLfe. W7>fe^ tt a, q. 75M© 

-©■#50«I**«L&.C<D Macro-Prep Methyl HIC Support ftjt^Th^ 
U St£®^7. 5 1 

^©p^190di1^, »6«>i;»1.25MOW|7>*=^A*TaFf| 
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fc**fcMacro-Prep Methyl HIC Support *** dt ^97,- mU&mZS 

arc. tai/iinT*Lfc.*fc«^^ > * tt20lIITRmLjtia| ^ fc , J 3 ^ oa6JM(l 

b» -»o«i/v.io t, 7 JULfe. ^<Z> Macro-Prep Methyl HIC Suppo 

T©iSttH# 7 . 5 l £flUg L . S#®^800ml ft *&. 

Jfcfc- C©»ttIB^800iH&50Bll»Kli»tt (PH4.0) Clfo^U 8 . Ol 
©WfcfcU *O5Sl8.l**s^b»50«WWWlE ( pH4 . 0) 

MonoS HR 5/5 i^^o^^,,.^^,^^.^ ( ^ 

*0.9.l/ B inT7^^Lfe. ftffftA (BOmMBMI***, pH4 . 0) & M 

<lMNaCl«tf50mll»IMf«*, pH5. 2) ©'J-7^i?x> hf^fcoSS 

*»*L&.2:© MonoS HR 5/5 f§^>^7h^ 7 ^a^ 35 fl 0 

SDS-PAGE«. NPU-l2.5LS!/^*^ (7h-^tS) *«UH U 
6tt^»3*#o«aMKW»o*ttK:«, fc . mx^>y-H (1 SDS _ 

it. 

J&MFS! T " 

A 3 -Jl, • -y- ^ D ^ ^ CP9900 , tt(FERM B P - 6 8 9 0 ) t (3 
OX □->7f-rtj*-, 3. OX **7X7, 3. OX 0.5XMgS04-7 
H20, 0.15X CaC03) 28«CTSt 5»«L&. SBIQttftoft, «*ft»£ L 

o-Prep Methyl HIC Support ^D7h^7^ (m»UH t 7, 
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5.tal/.inT»UJLT. »BLfc. ttJ^^W*, 0 . 6MO<h 

# fc ft 6 ntzMft iz U 3 fflft^tftiift < gab S ftfc. * c t C <Z>iU# 
64.8il*»*L*:.co Macro-Prep Methyl HIC Support **** 

tt®#900m 1 &ntc a 

*l&fittW#© 5 "6 300m 1 1. 5M«7>tz9A OftKi: 

Prep Methyl HIC Support ^DYh^7>f- (WHMtail, A<*r^ 
-*A**,0. 9M«EK7>«^A»» t ^ ? -,r'7-rXTM5. Oml/minTSfEL 
SnfcOT?. r-JULfe. ClOMacro-Prep Methyl HIC Support BMc^avh^ 

-©»ttH»9(ta.lft50 B |im«f|ftt( P H4.0) ICTlOISfliL, 900ml© 
»»t£U ^O^-fel50ml^*e>^i;«&50mM^M®^ (pH4. 0) X?¥«ffc 
MonoS BRS/SIH^DTh^- (7 7 ^7y 7 /H *5^4fcW Cft 
ai.0H/.inT7r7-f Lfc. jfcte. |g«&A (50mMmil*tt. PH4. 0) 
8£B (1M NaCI*Sfr50mM#Kfg««. pH5. 2) OUl7i'7i?x> Mc«fct)8ft 
*I.OH/.l„T»mLfc. tlx, 'J3tm^i fiM< ^^ w 
t»*Lfc.C© MonoS HR 5/5 i^>^7h^7^ia^ S$6@|| 

SDS-PAGEfC*^T#-^>K^^L, (MW) tt»4lkDT*,& SD 

S-PAGE«, MPO-lJ.SLa/t^x* (7h-^#ttS3) **ffl U WMSitfJftfi 
tt«H:*f*fl>BMMBtc*aii:«, fct *H»**>^-KI4, SDS-pa 
GE^^gx * KLow U > 5; OU t77h'7^7h-J -Xtfc«) ££J3 L fc. 
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77 ^ 7<t7 ' -7->*CP99002& (FERM BP-6 8 9 1) 
(2.0* n-V^-yu*-, 3 . ox 2. OX Sucrose, 1. OX Yeast e 

xtract. 0.05X KH2PO4, 0. 03% MgS0 4 -7H 2 0. 0. 15* CaClz. 0. 01*75** J -)V) 

28t\ 220rpmTJar^«^fT^ofc. 3BN**®*. ■r#***L&**± 
^^^§5000* 3/ h OWfcTl 0«tlB^ *ia»tt*fr& o fc. 

■KBLfcfft, *6*i;»l. a©W7>t=i>AtT¥W:atJU,er l rfrep 
ethyl HIC Support ft** dy h^77^ - <*;HWttfal./W * 7 y K 7 * 7 

LSM^S asliro©^y^7-fXiMlttlcJ:0«3i6.0il/ii| 

U 3 t^K^I < 06 Sftfc. * £ T d ©®^66ml 
CI ©Macro-Prep Methyl HIC Support ^n7h^ 7 ^|;J:S» 

«10BIIO*Lfftt5CtK:J:O, H**a*tttti200i 1 MIL, 
660m 1 

Prep Methyl HIC Support ftzk* 07^^77^- WMMIiSH. 

-* AB *' °- nmm7 y-7< oii/»im?« 

iSStlfc©-?, 7-)V\s1z. dWMacro-Prep Methyl HIC Support ftTK * □ v" K 
-fcJ:*#«4Hft OSLfr&3 C t\z± O , MX&T045ttM»66O 

^^ttB^I20nl«S0BM»lt«ffK(pH4.O) fcT10»#*U 1200ml© 
StttU ^O-JftlOOBlftftS^^fesOBiftKIIflftt (pH4. 0) 
MonoS HR 5/5 i^>^7h^ 7 ^(77^y7;Htf^g) f:1 
5$1.0 a .l/minT7^< Lfc. *tz, H®i£ A (EOmNlltiffK. pH4. 0) 
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SB < 1M Ktf r**t»50ml»MHM». PH5.2) ©U=7y5^x>htJ:OSE 
». Oil/WiTMHbA. tLT, 'J 3t*» W lBaNmb»i«<»66*IfcB» 
*»*t,fc. MonoS HR 5/5 DT h^7^- eJ: *» Bei2H 

•»«6i B TJiHw>i.«i. *.m om 

: ft«K«t»«fcJ:*RCB I . MCE I, PCE ICWa-fe^D-** 
**«A1^3T»6nfc««x>K^^--«»*RCEl,MCE KPCE I© 

ft*fc»j3t*= y ho 4 * (ftfttt5t*tt« 9c B xi0c., a»*e, 2g) ^ 

««^*ow«k:**€^±k:»* S ti4ok:»r5RCEi, mce k pce 

*«x>H^*^- i /o^ >/ ^ aWEtt , TSfte| TMS _ 250 ^ A (4 6ramI D 
X7. 5cm) (*V-4t«) **l*fcHPLC»*rfci: D, 0. 05%TFA ( h -J y»* aWm) 

&• X^^-Kilm ^> 7y m,h (/Kt7 y H7^h 
**©X*>*-KttAlbuilii Standard (Bovine serum albumin, fraction V P 
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ummm ■. (Launder Meter) L . 12 (^^^ 

®S:RCEI«55'C, MCE I, PCEIttSOTCTEfca-frfc. 
»*W : 60# 
£j&*£fi : 4 0ml 

sj&ph : pH5 domummmmm) 

PH6 (lOirilimtffft) 



* 1 

-£-£L5 pH6 



RCE 1 °- 5mg/l o. 5mg/| 

MCEI 0. 5rag/| o. 5mg/l 

PCE 1 L 4mg/l 0. 9me/l 



StflAS^mSKitU^pBU^icB!, MCE I, PCE I CD*jf 

mce i, pce iti*U3-t;Ko*a»*fta*fxa:5c:ifc:j:o % 
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Mx>K^*^-^>/^JM6tt,TSIgel TMS-250*5>A (4. 6mm I D 
17. 5cm) «y-tttt *JB^>tHPLC»«ffcJ:0, 0. 05JSTFA ( N U 7**pb«) 

KttAlbopli, StandardCBovine serum albumin, fraction V P 

iERCEaasi)^^^. 



: 7^>y (Launder Meter) L-12 (t*5tetfc**jfS^|||g 

Mrffllfi?) 

: N'CE4. RCEIte55<C, MCE I, PCEItt5(TCTEj&*'&£. 
: 60# 
Sf&f&it : 4 0ml 

7-9 (I On* MJ 

9~10 (10mM^Ux>-7KSEffc^-hU^Att«iBc) 



*©tt*tt. Hltwaftl*i*OT*t>&. WSBS^ifc, RCEI, 
MCEK PCEI(^SiipH«5-7T^O. PH5~8©«HT^pHfc*tf *« tt 0 7O x«J: 
OSttWlUJfc, #«T**HCB4OffiiDH»±5T*0, pH6. 2«±T»4 

S»PHfc*Wa«tto30*«TOiSttL^a^ o& . RCEI, MCE I, PCEI *t T ;^ 

: RCE I fcJ:*^A*»1s^p-^ M-Utfl!)faftBtt(0|MS 
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^RCE I *m>TM**Lfc H*>^or^-5?->X/X>yftTBo*fl:TK 

UtkBtt: lOkg^y^- (E#flt^^l ±S»SfeS« SCW510O 

: 55"C 
&#ffl : 60# 

PH: 6. 2 (6. 7nMU >£fgfffl£) 

Jfcfe&£#«fifr (Sy^M CM-5250 MUfc, Wl®0kft®fc 

;HC«V>, I'a'b'ttJCL'I (M) OttjEftffjStofc. C<D^#T 
©»«*>y^©L- a • b **fi*©L •««»J6L&. ^ > h D-;K*«3«li) 

-Tttto*. #K»Kfc:^*10jAOAL-«««^L (n=10), 
St 2 3| 

*>rt?mm 

mmm±juy— mm* 8 o. omg/i 

RCE 1 2. Omg/l 

tfflMfttt : 7-)>y-^-^- (Launder Meter) L-12 (t*3S#tt;*;Sfejft96|»fg 
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i&A : 55*0 
ftffi : 60# 

ph : 6 dommmmmm) 

mmmzte. RCEimmm (*>,vmm s.o m /D ±±*iz^>uxv-x 







2 (% ) 


IS--/ h 


2. 


7 9 




1 . 


4 9 




2 . 


8 3 




1 1 . 


3 2 


Va±)U 


3. 


4 7 



gat«B i .• rce i , mce i, pce \<DU#7$.;mmm 

(1) N*SB75yM»*fl!)raje 
ft£T*ftft.iiodei i7i/£^wt^-r^ HPLC->x^A(/t-*>i;^4t«) 

T*5A4rn^h^ 7 ^- ftm , (^A : C8 220X2. 1 mm. 0. 1*TFA, 5%7-fe 
h_hU;U~0.085*TFA, 70l7t^hij^j; I >K) i BW*>/^«* 
KMteLfc. dti*^o^-r>->-^r>-y— Model 492 (/\-+>x;^-^) 

RCE I <om&7 5 y (E?ij#4§- 14): 

Ala-Glu-(Cys)-Ser-Lys-Leu-Tyr-Gly-Gln-(Cys)-Gly-Gly-Lys-Asn-Trp-Asn- 

* * * * 
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Gly-Pro-Thr-(Cys)-(Cys)-GIu-Ser-Gly-Ser-Thr-(Cys)-Lys-VaI-Ser-Asn-Asp- 
* * * 

Tyr-Tyr-Ser-Gl n- (Cys) -leu-Pro-Ser (40g|g) 

ucEKDmmr^ymmm (mmmm 5) : 

Ala-Ser-(Cys)-Ser-Ser-Va!-Tyr-Gly-Gln-(Cys)-Gly-Gly-Ile-Gly-Trp-Ser- 
Gly-Pro-Thr-(Cys)-(Cys)-Glu (223£g) 

tcEKommy 5 j mm\\ <mmmn 1 6 > : 

AIa-Glu-(Cys)-Ser-Gln-Gly-Tyr-GIy-Gln-(Cys)-GIy-Gly-Lys-Met-Trp-Thr- 
Gl y-Pro-Thr- (Cys) - (Cys) -Thr-Ser (238IS) 

(2) K7y tT>^ 

±13 (1) fc*^T«HSftfcRCEl^>/^Kft«|M6i»«, SOmMhUX^ 
Mm® (pH 8.0) ^>/^»tC^L*en/lOO^«©ijj?;px>K^ 

*. W«HPLC^^T*9AirPTh^7-f-ftm» (*^A:C18 220X 
2.1mm, O.IKTFA, 5X7 -fe H = h U ;U~0. 085* TFA, 35X7* h ~ h ij v x 

LE-1 : Asn-Ala-Asp-Asn-Pro-Ser-Met-Thr-Tyr-Lys (10^S) (IBJiJ#^-3 8) 
LE-2 : Tyr-Ser-AIa-Val-Ser-Gly-GIy-Ala-Ser-Gly (105SS) (IS?iJ#^ 3 9 ) 

LE-3 : Ser-AIa-Ser-Asp-(Cys)-Ser-Ser-Leu-Pro-Ser-Ala-Leu-Gln-Ala-Gly-(Cy 
s)-Lys (imm (gSJiJS-^4 0) 

LE-4:Tyr-Gly-Gly-Ile-Ser-Ser-Ala-Ser-As P -(Cys)-Ser-Ser-Leu-Pro-Ser-Ala- 
Leu-Gln (18SIS) (g2?U##4 1) 
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LE-5 : Arg-Phe-Asn-Trp-Phe-Lys (6ft£) (ffi?ij#§4 2) 
* * * * * * 



B 2 : *f J k DNA CD#g| 



yyADNAO^glfJ, #T©«fcLTfrofc. 

' J,/ ^ -^U-tf-ttaOal® YPDMc««jft (1* »#x** (Difcottfi), 2* 

* "*—>*°'Cy t xmomi<D mmftm® (0.5* »«x+* a>ifcoa». 

2.4* ^b^Xba-Xfox (Difcottfi), 2* -e3o<C, i8R$ 

W«r*L, 7 7 <37^. -^>X«30mlCD YPDf&^igife (0. 5S g|#x*x 
(Dlfco4fc«), 2.4* tfirbzr*Xbn-x7ax (DifcotfcW, 2* XZu~x) 
T30r. 48*Hq««L*:. §M(^777^^-ia oTi ^^ il&o 
*&*lfc******S*HiL, 7l/>^-l:TI*<«|^fc«, TE (lOmMHJ 
Xi£& (p H 8.0). lmM EDTA) m®fc 8ml fc**Lfc. ZtUZ 10% SDS£Hrtr 
TE ^«^4ml^linA, 6(TC. 30»»ra«fiLfc. ^©m, 7xy-^.i;no^ 
A .-fV7S*7^-^ (25:24: 1) *12 mIJO*. $ L < S§<!; 5 Lfc. Jfcfrfc, 

±tt*Lfc. m&m. 7kmz%i0®®iz®L. 2.5^01^;-^^, DNA ^ 

ifc«3l*fc. fcfclR£ft*&£l*fcf&. 5ml© TElifrffc 10 rag/ml 

**U7~ feTA (RNase A) ***5/£lJioA, 37^ HHHUl, Hfc 20 mg/ml 
yp-T-^^— tfK (proteinase K) mm 50jt4lSJp^, 37r, l«iaLfc. 
3ml(Z)^Ux^l/>^.jzi-;^ (20% PEG6000, 2.5 M NaCl) ZtQ 
XT DM ftttJRS-frfc. tt*ft500/il©TB«Mfc**L, 7 i;-;h^p 

(1) PCR&fCcfcSgift DNA BfrJtaigtt 
DNA^P-^i ll, U V7X • *'J -tf-O^WfAftiiaUcPCRttfcJ: 0*«L& 
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Rh-N : AARAAYTGGAAYGGXCCNAC (20mer) 4 3 ) 

Rh-4. 3a : TTRAACCARTTRAANCG (17mer) (ggjij## 4 4 ) 
Rh-4. 3b : TTRAACCARTTRAAYCT (17mer) (gHJ0#-Sf 4 5) 
(R : A£fcteG, Y : CSfcfiT, N : A. G, C, SfcfcteT, X : -f y ->» 
PCRR*tt«T©*frTfrofc. ST, 'jy^ • *»Ji?-©*VA DNA l,g 
fcfcfU ^-fY-ibT Rh-N*$«fctfRh-4. 3a ^^1 ^MUn^Tt t>0, Rh-N&cfctf 
Rh-4. 3b Z&lumz.fcb<D(D2®.(D9-n.-7$ : ftmL, ;:n<3£, dNTP#£T» 
95t:, 2ftfflm%V£&ft^fz. ^(DW:, TaqtfU^—fe: (Uzi>t*^>hTaq, ^ 

mmttm zuu^ 9av i»m. 45t 2#ra, 72-c 3*>m«>£«*** 250^0 

MMCilfcg^, y^Y-tlx Rh-N:fc«fctfRh-4.3b£ffl^fc*&fl!> 
8j800bp©DNAj&«if«l,THjfc. 
(2) PCRjettOtt^O-->^ 

(7 7^Yy7A'<tf^tS!) £ffllr>T|IJJKU dtt£pT7:/Jl>-T'^ (p 
T7 Blue T-vector, //t^x>tfc«) DNA^-f y-->3 h (SSifittSj) 

*fflV»TlttL&, fc&ftfcig*SE£ttT:*:j»iS JM109«cD>tr^>h-fe;u (E. 

coli competent cells JMI09, SSitftg?) *»K<E«Lfc. 
#£«r*Lifcfg,Molecular Cloning UEttStlS^rffilCJ; D KDNA^HJ 
iRUfcC J. Sambrock, in "Molecular Cloning: A Laboratory Manual," 2nd E 
d. , ed. by Cold Spring Harbor Laboratry Press. New York , 1 989. pp 1. 25-1. 3 

(3) pRD05 <Di&m$im<DMVf 
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«) t^TAM«)fc7'irU;UT3;HiB#*«yHLfc. JTHMtAMKll (N, 

^>^l— MWA, pRD05fc7;k&U*tt«, h «J - K 

£7ro7c. SJ6M€->-5r>-y-T«M«L>ttc:5. ^-n^n*«J400bp05igSBB 
aWWWLjfc. £*IS©*MW»&, ^IBf -5RCE1-01~06 iP*^FITC*ift'>-^ 
>"»W^7-«f«U PRD05 fc»LTfi**t, SSK:*ttfci*JD&. 

PRD05©#AWM"O±«[*E3f«l*»*Hl*tifc. *NRSttfcttSe*|ttt 

X>h*^Mt-t* RCBI©»#75 7KEW©H^-&Lfc. J^T^y 
^ 5 l*PW)05fc:**najf ADNAfc^PS©** iJ-->^y D -^ LTfflU 

RCE-01: 5' -CAATGTCTTCCCTCTGGAAGCAG-3' (23mer) (62?iJ#^4 6) 

RCE-02: 5' -TGCCCTTAGTGACAGCAATGCCC-3' (23mer) (gg?ij#^4 7) 

RCE-03: S'-CTTCCTTCCGCACTCCAAGCTGG-S' (23mer) (82*ij#*§4 8) 

RCE-04: 5' -CCAGCTTGGAGTGCGGAAGGAAG-3' (23mer) (E*J#^4 9) 

RCE-05: 5' -TCACTAAGGGCAGTGACACCATC-3' (23mer) (gg JiJ#-^ 5 0 ) 

RCE-06: 5' -CAGAGGGAAGACATTGAGAGTAG-3* (23mer) 5 1 ) 

^SttWB 4 : frV ADNA7 «f 'J — (Sau3A I 71* ^ >J -) ©{£§<{ 

IJ,/ ^ \*U-tf-©y/ADNA£Sau3A I £ «fc 0 fltffc U 7#D-*LE 

9~23kbp 0«BTHft»lC»**nfcCi:*WBLj t « 1 c : o MrA 

«tB> ««Lfc. CODNA***^-^**--, Lambda DASH II 
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***T. 7A^,KHA y ^ U »&ft*7r-5>**MxLl-Blue 

ffl H T @ Wite^O ^7 D - - > ^£fy 0 £ o 
[B_5 : RCE I it^T©* P-~ 



ST, Wt#IB3lc^»T#6n&r^5KpM)05* BamH 
0.8%7^D-^>l Ml:iU »8OObp©lWAMf«-*0*Lfc. CtlfcECL 

**«B4k:tt,T»6nfcyyADNA5<^U-(Sau3A I 

SSC (1XSSC, I5mi *X>«3±MJ*A, 150mM.ffi^ h >J * A) Ttt»U 

DMA *H*Lfc. *y h©*ttlca-,T, l»HO^M7»j^if 
-5-a> (42<C) ©« % *©«WbLfc^D-y*WDL, I5 « m (42t;) /w 

ftofc. ST, 0.4* SDS, 6M £*ttft00.5ftftASSCT42?:. 20#ra©»fc*& 2 EI 
i0IU *fc2««flBSCTM, saWofc^Bfr^fc. ^n-ro»»* 

(2) ^7 — i/DNACDigga 

«^XLI-Blue MRA«*37r-S?M«iS#,i8l*M»7 7'--5?tt-?fc||je,fc. 
:n6ttfft ' GrossbergerO^ffi ( Grossberger. D. . Nucleic Acids Res l7 
6737. 1987) tmCTyDW^KW^x;-^!^,^, 

(3) mWMfc^fD-y-?? a--># 

21®77-«|»ai^iU0.8%7^D-xy Wi j (i , : 
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mi,*. DNAfcSouthern©** (Southern. E.M.. J. Mol. Biol. 98:503-517 197 
5) fc*0j^n>*>:/?>fc^L*0 % «i«5 (1) tfflifc/W 
7U^if— > 3>Lfc „ *©££, 21077-SWAI4, ttO«iniO« 

7-: xDNAfcXba JTtt*Lfc«*K:. ft 3 . 5 kbp ©-*©,*> Kfc«lc/W * 
•J^XLfc. zofcaft. E0/t>K*H*U ^5 KpUCllSOXba I-tf-f h 
fc*7*m-=>**ffofc. ^nfc^** H *pRCEI-Xba£Lfc. 

Wb e : rce i «£^©i£s§5?>j©&£ 

U-KDNA tLT*Jfi«B5lz^ T »Snfc^^$KpRCEI-Xb. t ffl^ * 
^V-^LTRCE 01M)6© FITC m^-^>5,>^<T-*«^ TKj6 

-*>->>^^-*fMB U HrtCBi 

RCE-07 : 5' -ACAACATTATTTCTTCAAACATG-3 ' (23mer) (E9V** 5 2 ) 

RCE-08 : 5' -AAATGCCGCATCAAGTTTTATTG-3' (23n>er) <E9j#* 5 3 ) 

RCE-09^ 5' -TTCACTTCTACCTCTGTTGCTGG-3' (23n,er) 5 4 ) 

^-|B7. : RCBlJtfi^©»5! 



(1) RCE 1 3tfe?^©ajfir«rRe9aC**A 
«CE I Ifi^Rtt^ KXOTCiaujjWjta H>ot<7»fc Bgl II * 

W.TfiOMO^y^jr^,* PlN-Bgl^J;^pic-Bgl 

*fc. SW^x^lSOKhDS^^^^H (Muta _ Gene 
in vitro Mutagenesis Kit. K9*f h'j-tttt t/fl»TVtt*A 

«***A*ffofc. BP^ ^77S HpRCEI-XbaT*Mr CJ236 

M13 D7m^, -**DNA (ssDNA) *#>fc. - 
0pRCEI-Xba ssDNAi'J^LT-^^v- pIN-BgU pIC-Bgl 
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DNA£f#£ e CO*»»A^^5H*pRCBI-I|gliLJt. 

PIN-Bgl: 5' ~GTAATAAACTTCATAGATCTATGTAAAAAGAATG-3' (34mer) (EH** 55) 

pIC-Bgl : 5' -GGATGAGTATAAAAGATCTTATTTTCTTGAAC-3' (32mer) (E!?>j#^ 5 6 ) 
(2) RCE I ae^oBfcicfctt^jB 

RCE I »»3 6 ft»#R:*»r»T««a«fc»| C%1 o97/00757*i!«#fcB«**l 
BP^ «*JB7 (1) IC^T^n^** KpRCEI-Bgl^BglUT^ 
K iP^^U-fe;UT^tH3U>^hKo^-if (GAP) ^D*-*-^ 
ill:toT8S ( Saccharomyces cerevisiae ) MS-161& (MATa. trpl.ura3) 

mteMB 8 : »*fc*slr>T58IBLfcRCE I <DWm 
( 1 ) RCE I *Jf63g LfzMmoigm 

O^g/ml ©*?S/;i,ft«4DLfc so****, (0. 67* Yeast nitrogen base w/o a 
mint, acids (r03tt». 2* aom-*) fcXi 30<C, 24*Mift*LA c 
*>ffltt«ft«ttaft «^*«fc5k:.50 tfg / B | ©*:7->;M3J:tfIJ *tf 5> r» 
*W0L>tSI»«»«*fc.>-HL, 30«C, 36*mMtt«Lfc. Jft«ft % 

(2) SDS-PAGEfccfcSSH^tBjWje 

^»JB8 (1) !C*lr>T#6tlfcM**«SDS-PAGBK:«LfctC5, ft? 
1 00- 200kD© x * 7 ft A* > K t L T&tB £ ftfc 0 

(3) RCEI#8^LfcBH&©ffffi (CMGT— fcfjgte) 

MMB8 (1) fc*!r»T»6n&Wi«tj|! llT , MC7-*ffi tt fc»e L 
ft- n>hD-;U<hLT, RCEIjte^^A$nTUft(,^^^- DNA(D 

*t±oTiW6ftjnftatc««ttWtti:jBiLxjjjn &i 
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CMC7— P (U/inl) 



rce i mm^m^m^m i. no 



(4-) RCEiv%mLrzB®<Dwm (uatj^^sgft) 

RCE I Ifift^oo. 5ml */.! J; SM » * o A < * 
^^ JB 9 - • «SSx> F{f)\,tj±— tfRCE I ©223! 

*ft*IB 8 I^^T, »*T»»*ttfcx> P*^**-* RCE I tt, CMCT- 

(2) t^x^n^s^ fasn5m«ko**^© T *,&. 

mtmmcDmu) *«S«:^ Van ArsdelI6 ( Van Arsdell. J. N . . l987 
Bio Technology 5. 60-64 ) KAoTWfcaftWft.JMMiB 8 fc*tf*x> 
K^l,**-* RCE I **«fc*V»T»a!**>t«^ fc *^T*,W*05|^ 

( i ) rce i m.B^^(DUim^m^mmx 

AsnBtMIOflWStt Asn-X-Ser/Thr»i.»ff*j;ao« 9Lfttt0!)tt ^ >/ ^ J(k: 
**VC*aT**C**.Lehle 6 ( Lehle. L. , and Bause, E. 1984. Biochia 
Biophys. Acta, 799, 246-251 ) !:J:oT«ftSnTl^. 
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S^»E5B±0*n*n45»B, 90#g, **OCl30#B©«©x*/W> 
*±-tfRCE I WfcHPTWSttWl:, RCE I 

mmnxAMn. Mb? en oar»fcft,fc. gp^ ir% 3@CD 

M*U=f3C^U^K TiH©pIRI-S47A, PIRI-S92G, *J:OCpIRHfl30D«J| 
JfclC. 7^*5 K$pRCEI-Bg|-e±^CJ236^^KgJS|L, ^/t- 7 7 _ 

^ * ,J J: 0. =**<fcU «109*k:*ATSCfcT 

*»DNA*f»fc, :««M^5Ht pRCBI-NLCDfcLfc. 
PIRI-S47A 5' -CACTTTCAGAAGCTTTATTGCCAC-3' (24mer) (EMM 5 7) 
PIRI-S92G 5' -GAGCTAGAGCCAGAGTTAGAAG-3 ' (22mer) (SH^J#^ 5 8 ) 
PIRI-N130D: 5* -GAGAACTGACATCGGCCTTACC-3' (22,ner) (i2^J#^5 9) 
(2) *«Bx>Kf;fcb:r— -tfRCB I o»#K:*^*«5j 

*»ax> K^*^-ifRCE iiewi:nits^^^ B 7 (2) 

©^ttClpUTffofc. SP^, *ft*B9 (1) C*V»T»6*i*:^^3HpR 
CE I -NLCD I *Bgl IITtt*U*»ffl-fc*?-lftCE I L&. en*. 

K ^^^-PY2831©GAP7'Pt-^-OTgft©Ban.H IU-f Mc^I^K 
**U KpYI-NLCD*»fc. CO^^Htf^, M MS-161* 

- ^ MB 1 0 : »*^^TiiLMix> H^^-ifRCE I <DWm 

( 1 ) ^mmRCE i #ffta Lfc»«©«§i 

3WM1B 9fc*^T#Stl&;/**5 KpYI-NLCDk:J:**#©» H(Ejft#fei 

(2) SDS-PAGEtiS^gCDSiJ^ 

IIM 1 0 (1 > { -*^T#^n^ffl^^^SDS-PAGEtC«L/c«i:C^, # 
^g^*«J40~45kDcD X ^ 7 A* > H ch L T^tii ^ nfe„ 

(3) Ma!RCEI^565Lfc»«oM (CMC7— tfStt) 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/24879 



- 48 - 



PCT/JP99/05884 



ib i o (i) te**T#sn&M** M *T, cMC7-tfi5tt*awe 



CMC 7— tf Of/ml) 



SASIRCE 1 JtfirPfc*«jJt« i. ,oo 
3>t>D -^ ■ 0. 000 

(4) »#T»aa*jt*jiaiRCBioy 3-fe;u©^»*oiMi 

MttlBlO (1) f=*^T»6ftfc»**fta WUjt ^ «t«A4tp l 

*<>tt*.XAaRCE i ifi™«^ 6i6nfta L^KDaw 

coit#*6.RCBrw#i: 1} ^ T , j3ma ^ ftsti3t ^ , s 

K J; 0 «»|( L fc X > K ^* ^- fcfRCE I i.ifT^U *fc tMl > 
K^;P*^— ifRCEI tTKSISWTifcofc. 

(5) WT-aas^naKB^^^y 3tmaBIS<0IHi 

W1«B10 (1) K*^T»6tlfcM*« MWl £»JA5^K 
RCE I Offifc»Htt7^8T*0, pH5. 2^8. B<DKM<V3Zmmz*Vzmii L M< m± 
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IIROMMm (EcoR I, BamH I, Hind III. Sac I, Xba I, Sal I «) 
W*U O-iXTXn-xyjWHMKx^ ^ ftJBg||B 5 (3) 

a>L&. uyyx • *y-tf-©yyAMiA±fctt, x>k^*^— 

■BICE I Ifi?©ii:^< t t,21»ottRI&lfiw#4t« ci^s^t 
»10kbpO/t>Hi:LT«ttl*ft*aw*RCBlii«e T fc l , TiaBc j ) ^ n _ = 

(1) *vadna^ (RCEiiae^/7D-->// ffl) 

»m. mmLtt. ^mmm**??-^?*-^ Lambda ZAP „^^_ 

(2) RCEIIilfi^©^D-->^ 

**«C2 (1) TW&tlfc^-f^U-t, ***«B3T»S*ifc**:/n 
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»6tl&7y-^**»«lLl-BluelBF' »JB5 (2) © 

#ttK:«oT DNA «ML. Sac ITttWU 0. 8XT#D-*y;i*«* Bfcft 
Ctl*ftftflB5 (3) O^ttKlUeoT, ^<Q»>^>t5^J t 

U ^7XSH pUC118©Sac IU--f h fct*-^ >4f*tf ^ % ffSftfc:/^ 

*5 K£ pRCEII-SaciLfc. 

**BWOfla&tt, m«IB3 (3) fclMfcfr,fc. gp*, ^ >:/ ^_ hDN 
A tLT*««C2k:*^T»Snfcr5^S|«pRCBII-Sac*«^, 
lt *»JB3 (3) lC*HTfft*LfcRCH 03, 04, *J:W)5©FITC«**-*- 
>^>^9-f T-*JBV»T»6*fTK **rL&. COM** 6l tffcfcFITC 
^y-^>y>^7<7-^raU pRCEII-Sac fc#LTEttS-&, 

RCEII©iaSi53aj£fc£Lfc. 

RCEI 1-01 : 5' -ACAACATTATTTCTTCGAATATG-3 ' (23mer) (£?>J#4§- 6 0 ) 

RCEII-02: 5' -TTTAGCAGCAGAGGCCATTTCAG-3' (23mer) (ffi^ei) 

RCEI 1-03: 5' -TTTTCTATCCTGATACAGAGATG-3' (23mer) (IS?iJ#^6 2) 

RCEII-04: 5' -GCGCTCATAAAACGACTACTACC-3' (23mer) (S2JiJ#^6 3) 

RCEI 1-05: 5' -TGCCCTTAGTGACAGCAATGTCC-3' (23mer) (BB*J#^6 4) 
glC4.: I>K^*t- fcrRCEIIjt-fg^©!f8S 



ci) RCEiijte^^oaj^swsBaaiA 

MEII31€^feHtt3K>orC±«*«fccmji:=iH>©^0?*K:Bg| II * 
(1) iZ'&^fz. 

£T, TEO^j$* U =f* * Kpl IC-Bgl ^fSiAffly^-fY-i LT 

^JC^L^Ic^ja^jBZfDtCT^LfcpIN-Bglt^fCS' **&U>Bfc 

^775 KpRCEII-Sacft*»MCJ236*K:T-*«IYt:Lfc«, <J >m<tV 
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fc^-f T-ik***, 2£SDNA£f#fc. ^OfMA^X^ K£pRCEII-Bg 

pIIC-Bgl: 5' -CAAGAAAATAAGATCTTTTATACTCCTACT -3' (30mer) (iS^j#^6 
5) 

(2) RCEIIjte^O^Stl^^-S^ 

m%.mmmc4(i)iz^Tm^nrzy^x^ KpRCEii-Bgi^BgiiiT^u 

lOBamH I-tf-f K gP^^Uir^T^xt: K3U>^h h'n^-f (GAP) 

*-*-oTmzmm°imizm®iL. /^s kpyrceii^^ k 

fCJ:0, TO97/00757*K«»taoT. §*S ( Saccharomyces cerevisiae TilS 
-161* (MATa, trpl. ura3) ^IffeiL, x> K40lo&*— ifRCEII*t«aL»* 

(1) RCEII*«f6^L/fc»*©*it 

0HB8 (1) fcW-o*fti:T*iL, ±»ftftHi*«iL>t. 
( 2 ) SDS-PAGEIC «fc <5^fi©»J^ 

(3) RCEII*i^Lfe»«©l¥ffi (CMC7— fefStt) 
WC4 (1) ^*5^T#6*lfctt****ffl^T, CMC7— tf«Stt*«*L 

CMC 7 -if (U/ml) 



RCEIIite^fl^A* 0.260 
Zi> Kd— ;U o ooo 
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(4) »7fea3«»j|flR£Eiiaij 3-fe;po*3H»*OIHi 

ftiiMcs (i) \z*^T®c>nrz<igLmmmzm*rLfz® t «a#iA4&N* 

!C_6 : ^ISx> K^*^— gRCEIIo«5( 



(1) RCEII&^^®ffiti^fltt£A*A 
Rftliae^fctt. AsnjBmoRNtfffi Asn-X-Ser/ThrEW#5*W*0. EM 
#*3©75>'KE*J±©-e*l.f*i 45#B. 92 #g. H9#g. I22#g, 

TEfcam«©*a*y=f**u*yF p irii-s47a, p irii- N 92q, p irh- 

S12IL: N122D, *5«fctXpIRI I-Nl 58D£^S^Affly 7 -f V- <h LTf££{ U 5" * 

*fC. ^7X5 K*pRCEII-BglT*MCJ236*ft»»te«L, /s M -7 7 - 
5>*fl§HTssDIIA*#fc. COssMIAt^-f K*«^T7=-U 
#»J*5— t?EJ&K:.fcrj, x**<fcU ±J5I^JM109 £ iT 
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**DNA**fc. CO^A^X? K SrpRCE I I-AQLDD <h L . 
PIRII-S47A 5* -AACGGCAATAAGGCCTCTGAATGTAGC-3' (27mer) (gE?U#^6 6) 
PIRI I-N92Q 5' -GAAAGCAATGGCCAGAAAACTTCTGAAAG-3 ' (29mer) (iEJUS^ 6 7 ) 
PIRII-S121L:N122D 5' -GCTTCAAACTCTCTAGACTCTAGCGGC-3' (27mer) (@BJlj#^ 6 8) 
PIRII-N158D 5' -CGGTAAGGCCGACGTCAGTTCTCC-3' (24mer) (SHJU#^6 9) 
(2) ^Sx>h'i/Mt- b*RCEII(D^(C*5^-5>^ 

O^^oTffofe. gp^, §H«jC6 (1) iZ^xn^tltz^X^ KpR 
CEI I-AQLDD l£BglII T?«*U XUx> K^*^- KEIiafirP «B«L 

H-C^5r-pY283IOGAPypqE-^-OT*OBaiiH ItM* Md 
f£»liItefca*SU /77$ KpYII-AQLDD*»fc. :0^5^S Kifnil* 

M S-161^^^M^L^^x>K^*^-ifRCEII*^L^Ke^* 

(1) 3£«!gRCElia*8SLfcB*<0i§* 
^C6l:*5HTft6nfc/57* HpYII-AQLDDfc«kS»#©»M;** 

(2) SDS-PAGEtCkS^*©^ 

(3) »*T58a*1*-«:SSaSRCEII©ffiif (CMC 7— fefgtt) 

mmrnc? en Kis^T^snfeaB^fc^T, cmct— ifett&aj&L 

. CMC 7— g (U/ml) 



^si RCEii»e^«a*siittt o. 210 
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( 4 ) mn-emm a asirce i i © y a *;UD*m*0iHi 

*lt«C7 (1) fc*i*T»S*lfc«**** t > x . «tt|A44Plic l a 
fro***, 60X©W*f(fefe* nT ^ fc . _^ 3 > hD - m5i|;/n7/ 

»^»ft^>/^«©«ftSDS-PA(a«0»fioSIAT**Lfc»*. g| M A 
1 ©7? £(3 «fc 0 L fcx > H aOfcfr ±— tf RCE I £ . ^fT^I $ AfflX 
>K^*^— tfRCEIItK:*lrJTfiEfSra«T*ofc. 

(1) ^VADNA 7-f77'J- ( RCEIIIJtfi^a-->^ ffl ) o^gj 

0. 8X7-^fn-^^««» WfcWL , ^10kbpO^#$(3[)DNA»rM-S^^^, 
«J#U *»S[Lfc. £®DNABfrtf-£, Lambda DASH II^^^-fcJgJSL. l&ffiftB 
4iRil;A^-i;> mk »6*lfc7r-^**JlXLl-Blue MRAttM 

CEI I Ijfie^O^ D— ~ >^£fro fc. 
(2) RCEIIHte^©£n-->^ 
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ot D^tJlOkbp. BamH I©«WfK:«k 0»2kbpO^^$o-*®A>H*^Lfc. 
T, BamH HCJ:*««lfT#&n*:i|!52kbp©/t>H*|piJKL % HpUCH8© 
BamH I1M hW^P-=>if*ffofc.#6n&y^S K£pRCEIII-Bam£ 

tt«E3?B©ft^tt. «0|B3 (3) ilTOlcfTofc. HPS. x>^U-hDN 
A tVxm-mmCS\Z^T%<bti-tt^X^ KpRCEIII-BamSr/B^.:^^- 

^-^>-»^7-f ^-Sffs«U pRCEIII-BamtC^LTSJtS^-fr. JEfcS?^£ 

RCEI 11-01: 5' -TACAGGAGCCAACAGGGGAGGTG-3' (23mer) (E3RI##7 0) 

RCEIII-02: 5' -TTCACAGCAGGTAGGTCCATTCC-3' (23mer) (i^ijff 7 1) 

RCEIII-03: 5•-CCTACGGTTTCGCCGCTGCTTCC-3 , (23mer) (£?ij#f 7 2) 

RCEI 1 1-04: 5'-TAGATACCAACACCACCACCGGG-3' (23mer) (EJiJ#-^7 3) 

RCEI 1 1-05 : 5' -TGAAGTTCCTTACCATTGCCTCC-3' (23mer) (E#l## 7 4 ) 

RCEI 11-06: 5' -TGGTGAAACCACTCGCTACTGGG-3' (23mer) <E3W»7 5) 

RCEI 11-07: 5' -TTCTGCCTCTGACTGTTCTAACC-3' (23mer) (EJiJ#^7 6) 

RCEI 11-08: 5' -AATAGAGTTACTCTATACGATAG-3' (23mer) (E3W3-7 7) 

RCEI 1 1-09 : 5* -CACCACCAGAGACAGCGGAGTAG-3 ' (23mer) (E3FiJ## 7 8 ) 

RCEI 11-10: 5' -TGCGTTGATTATCCTGACAATCC-3' (23mer) (E^JfH* 7 9 > 
g|%ffJC 1 0 : x> FtflWir- ifRCEIIIite^O^ 

( i ) rcei i mm.=?-^(Dum$mto&mmx 

RCEIIIJtW©lltt=iH>©r<±»*J:Wjh3H>©TO^*k:B«nH I 
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V*** pIIIC-Bam lfcckDCpIIlC-Bam Z^HAffl^^T-iLTifcl^ 
«lsfc.ft(Cftft*C 8 IZ&^T'&Ztitz^X* HpRCEIII-Bam^^>yu-^ 
tLT. pIIIC-Bam l:fcj;tfpll IC-Bam 2£ffl^TPCR£fr^ ^SDNA^^c. Z. 

RCEIII-Bam 2£L£. 

PIIIC-Bam 1: 5' -GCGGATCCATGAAGTTCCTTACCATTGCC -3' (29mer) (|^ 80 ) 
PIIIC-Bam 2: 5' -GCGGATCCTTATTTTCTTGAACAGCCAGA -3' (29mer) (@BJ>J#^ 8 1) 

RCEIIUMrFfctt. AsnSttMeimttt Asn-X-SerAhrEW*f4*W*0. E 
«#t5075yKE«±0*nftl 44#§L 49#B, m»g. *j;OC m *B 

«»fc«M*fWPati3telr»J:5ii7'5yE Ma | LJtfcdii 44§@tl2 

«ftMnXMm»MB7 (l) ©^rttfcBoTffofc. EPS, $T , 
TIBfC^2S^^U^^l^^KpIRIII-N44D, **OEpIRIIHri2«« 

b'£pRCEIII-Bam 2T*MCJ236ttft»ma»U ^-77-y^^ T s 
sDNA COssWIAi:^^T-fttta^yHfe«^TT=-U>iir. #ij 

— tfWfcJ:0, 3*«MkL, «MJM109^(C^A-r-5^chT^SDNA^f# 
fc. ddT. 4 4S@©7^i©^li$n^SiA^^$ h'$ pRCEI 
II-D£U 4 4#g<hl 2 1 #107 5 y i©Pi7j^$nfcf 
5 K£ pRCEIII-DKiLfe. 

PIRIII-N44D: 5 ' -GTGGAGGTGAGATCTTCATTGGGAAC- 3 ' (26mer) (E^j#f 8 2 ) 
PIRIII-N121K : 5' -CAGCGGAGTACTTTGTAGAAGCAG-3' (24mer) (8B?iJ#^8 3) 

( 2 ) ^sn > k 7-— t?RCEi 1 1 ommzte nz&m 

ofc. EPS, ±|H (1) fc*lJT»5ftfc21©^77S KpRCEIII-D, pRCEII 

Patent provided by S ugh rue Mlon, PLLC - http://www.sughrue.corn 



WO 00/24879 



- 57 - 



PCT/JP99/05884 



iiu 2S0 ^^5KpYin-D. pYiii-DK&f#fe 0 -n^^^^h^ ffl ^ T 
mmmc i o^^sn^tioy^^s Kpyiii-d, pyiii-dk^ssps 

»JB8 (1) fcB-0*frfcT«iU -hi******** 

Lfz. 

(2) »#T«a*i*-fcaB«aRCEIIIOff« (CMC7-- feS&) 

*fttic 1 1 (i) iz^T®znrzmii-miz±zBmoBn&m{*o>&m 



CMCT— if Pl/ml) 



rr> ho— ;i/ 



atSSRCE 1 1 1 A«c 0. 472 
. 0. 000 



( 3 ) B®T'!%® £ Vtz&mMRCEl 1 1 © ij g **0«m£®M 
*H*C1 1 (1) fcfe^TWStl&pYIH-DtpYIIHWfcJjai^o^^ 

*»fflRCEIIIJtfi™***# (pYIII-D»msaM*> tt0.2«l:7D 
^■ , ©«**fc«k*MfcJ:060XO*^|i ! t5fe$n.aC»fflRCBlli3tfi^«* 



Patent provided by S ugh rue Mlon, PLLC - http://www.sughrue.com 



WO 00/24879 - 58 



PCT/JP99/05884 



DJ_: x>K^*^— tfRCE llfi^sa-^-f^^ 



fc#»*5fS3l (i) 
(1) RCE I 3t€-?^©gjfi:^swafti»A 

RCE I afi?OW»3K>0-r<±*OE3F|*, 7$3-7.<>y^ r 

ftfc**a,B7 (I) I^Utf^fe^^ K pRCE I -Bgl*:r>7U 
— hi LT, pRIN-Bgl*^ 3fcJfcWB7 (1) tefc^Sftfc^y^ 
PlC-Bgl*ffl^ T PCR*ff^.it*iL 3 t:»i kBO^*p T 7^- T 



PRIN-Bgl : 5 ' "GGGAGATCTTGGGACAAGATGAAGTTTATTACTATTG-3 ' (37n,er) 
8 4 ) 

(2) 7775 K pJRIDOlCDfPS* 
a) 7*775 H pM2l-m-Al©ftMH 

7sa-5.-f>y^ tmra me*<mm«**- pjridis©** 

«T©*fcLTfr-3&. ST. W098/03667 (PCT/JP97/02560) te«, T »6 

pMN-Ban : 5' -GGTCAAACAAGTCTGTGCGGATCCTGGGACAAGATGGCCAAGTTCTTCCTTAC-3" 
(53mer) (I2JIJ#^8 5) 

b) 7*775 H pJDOlOf^W 
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*f\ K P M21- m -AlS Hind III Bam H I K^T^fcU fti 

kbp © DNA ***H*L & . * ti TOMlMTfctoT^^V^, K dM 
KDOI* Hind ,11 BamH I WoTWfcUIW kbp « DNA 

ft. DNA Kfr«M§U H« pJDOl £ Lfc. 

c) ^7 7 5 K pJRIDOKDf^®} 

sifcw fcioau^Lft. o) Tn 6hw ,„ K pHRCE , 

-Bgl-llS BamH I CioTMftU $9 1 kbp © DNA WW-*®* LA ^- Lt 
dftS*f»TOK:**U »6tlfc^ 5 K * PJRID01 tUc. " 
(3) ^SKpJRIDOl l:^753- 7 . <>yu>7w ^ 

7-<>y^ MN200-1 « W098/03667f3|2«fe©^^ T ^ 

JS»LD2 : X> K^^-if RCE lifif07S3-5 . " 
*W**5S (II) 

(I) ^77S K PJHDOIt^SfliKKjMco^xoc SDS _ pAGE izJ .^ mm 

K PJRIDOlfcj;****:** 50 W098/03667 fcJ3*0*iferfco 
T. 00 37T. 4HW*«L&. *&ftfcMJ: W s S DS-PAGE 

tt« (1) fe*^6*i^ W5 K pJRIDOl I^W*** 50 **«« 

>v\s>x\z&ttz>&m en ! 

MM D2 - *U*-« OX >K^*^ rce lit 

«"«ifc«r*y vr«**oa«F«) 3 ^^^^ 
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^ '»W«f>«««l,tt«* W . RCE I ,t. 3H><03 

* BWilT A * T *««#<MLTM. C«a»lT7. 3 -, 
**®t*5-trjt 6 ^. NCB 1 «*HT8-56663#.CI3«). »CE 2 ( W(TO . 
12M92*£Ett> (I098/0364o4lCE«) I*. 3 KXWWBCDX* 

il-T G * C **<«« T S (04-06). «, T . g./^^ rce , « 

-t***ft»c. =K>«)»B«a»*»t g ♦ c c«** AeW7 . a< 

° ha>l8M «0**»Ctt. GTAGN. GTATN. GTAAN, GTACCN. GTGTN ' 

gcacgn. mammnrnm *«ft*»«iM»i*««T«*».»* i ,; i 

RCE IitW»u (Btojjjccn****!,^ 
a) 75>*S H Pl2-Bi©ff® 
RCE 1-01 : 

s'-gggggatcctggcacaagatgaagitcaicactatcgccicctccgccctccttgcccicgcccttggc 
actgagatcgcctccgccgctgagtgctccaagctciacggccagtgcggcgcaaagaactgg-3- ( I32 . 

er) (8BJ!I##8 6) 
RCE 1-02 : 

s'-ggccgacicgctcgacitgtticccgaggagccgctcggcaggcactggctctagtagtcattcgagac 
cttgcaggtcgagccgctctcgcagcaggtggggccgttccagttctttccgccgcactggccgtag-3' 

(I36ner) (ffiyus-fj 8 7 > 

*■=. ^^TPCRKJESf^fc. pcREjStt. u PCR+ ., h (SjgjaaE) 
««JBL&. RCE r-01. RCE 1-02 Sl „K. dm. rt, 77 -» Wi w „ 
»ra-f>*^- hUfca , 5 »|SI*»Lfc. *<o«. LA Ta, *^5-4f*a, 
*. Mt MM. 55C MM. 72^ HMSWM)** 20 EMOig 
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pl2-BI<i:Lfc. 

b) K pl23-6©f£§g 

RCE I-P335-Xho-C : 

S'-GGGCTCGAGTTGGACGGAGTCGAAGCCTTGGCGACGGTCGTGGTCTTCTTGGCGGGAGCGGTCGTAGTC 

TTCTTGTGAGCGGCGGTCGTGGTCTTCTTGTGGGCAGCGGTCGTGGTCTTCTTGTGGGCCGACTCGCTCGAC 
TTGTTTCCC-3' (150mer) (££|#*8 8) 

***» D3 (1) a)^^^PCR^^ o/Co ^> r ^_ h DNAi L-T 

r57SK P12 " BI *^«- ^<V-tLTRCE 1-01. RCE I-P335-Xho-C*S. 

tfMffl^fc. mm D3 (,) *)±m®n&K-vKmfo*ft^r ztz ^ moo bP 

©MAat*teL£.C©»J00bp ©Dl»A*pT7 7*- T^^-fc^:/* n ->u 
i^nfc^XS KS Pl23-6£L£. 
c) ^7X = K p34-6©f^Jj 

RCE 1-03 : 

5'-GGAAACAAGTCGAGCGAGTCGGCCCACAAGAAGACCACGACCGCTGCCCACAAGAAGACCACGACCGCC 

GCTCACAAGAAGACTACGACCGCTCCCGCCAAGAAGACCACGACCGTCGCCAAGGCTTCGACTCCGTCCAAC 
TCGAGCAGCTCGTCCTC-3' (158mer) (S23WI8 9) 

RCE 1-04 : 

S^-GTCCTTGTTGCAGGACTTGACAGGCGAGCTGACGTTAGCCTTGCCGGGCCACGAGCACGAAGCCTTGCA 

GCAGTCCCAGTAGCGGGTAGTGACGCCGTTGCCGCTAGCGCCACCGCTGACAGCGCTGTACTTTCCCGAGGA 
CGAGCTGCTCGAGTTGGAC-3 ' (160mer) (£81**9 0) 

HtlfeM^TPCRK^ftfy-,^ D3 o) aXD^ffi^^, RCE I 

-03. RCE 1-04 #UM(Z r dNTP, ^.77-^, PH*©**-^*^/* 
«MlLfc»300 bp ODXAtpT7^-T^^^-fc:*^p- >Li #6tlfc ^ 
*5 Kfc p34-6£Lfc. " 
d) K p3456-180Df^ag 
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RCE I-P34-6-NCO-C : "=*^r„ 

S'-AGCCCATMCTGCrTGTCGTTGCACATGTAGGACTTGCCCCCGTTGCACCCCCACTGGCCCmGACTC 
WTAAGAGCGGTGACGCCGTCCTTGTTGCAGGACTTGACAGGCGAGCTGAC-3' 0»TSS 

RCE I-P34-6-Sac-C : 

rTda^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^AGCGAAACC 
y o ) 

P34-6S-l«g, y^-£L TRCB ,.,,3, Rce IflH ^ 
^-tLTRCE ,-03. RCE .-P^-Sac-C**, BlwHi . ^ D , ()) „ 



«ro*#TPrsR?^*.*- * u J UJ l " a,tp 

TO^Trawt^ftic *9500 bpODNA***!^. «,« Lfc$a500 

bpODM$pT7^-T^/ ?# - ( -^ J , D _ > , 

8tL;5; _ T^ ?D ^ u ), bto 7, x5 K-*p3456-l 

e) H p78-2©ft=S 

RCE 1-07 : tf*w„ 

C~ 

GCGCCCTCCAGGC-3 (154mer) (g2^J#^ 93 ) 
RCE 1-08 : 

CTTGTACGTCATGGACGGGTTGTCGGCGTTCTTGAACCAGTTGAAGCGCCACTTGCAGCCGGCCTGGAGGGC 
GCTGGGGAGGGAC-3 ' (I64«er) flEJJ»*9 4> CCTGGAGGGC 
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*S. CnstJBWTKMBli^ft. ^ D3 ft) rce 
-O^RCe .-08 ♦..Mt. dNTP. A^ 7 - SiDA , H.^^^^ 
tteU«9300 bp eMWWT^-T^-fc^B^i, " 
^5 K£p78-2£ Lfc. 

0 y^XS. K p678-8(9ffcg5! 

RCE I-P78-2-SacN : 

5--GGGGAGCTCACCTTCACCTCCACCAGCGTTGCTGGCAAGAAGATGGTCGTCCAGGTCACCAACACTGGC 

GGTGACCTTGGCAGCTCGACCGGTGCCCACTTCGATCTCCAGATGCCC-3' fl« ^ 
5 ) 

W HK: 5' "GGGGGGA7CC7GCG777AC7TGCGCGAGCA7C-3' <32«er> 

™^ S *?; 2 * ,U8 ' ^ 7 ~^™ E !~P78-2-SacN> RCE ,-„-C* SIll 

DNATWStaLft. =®»400 bpOlWA*pT7>r;l,-T-!?i,-t*^ i , o _ >L - 
6*lt?7^5fS P678-8tL.fc. ' 

D t*^ XS " P34S6 "' 8S ' ^ ' "'«ft^ »300 bpO 

^1 **=• H P " 8 " 8 * S " ' . «,T« 

<tU *t»400 bp eDnwwwM^fc. cn^D N A«*£ DN A^y-^ 3>+ 

T«rfcCffHUfcTffi©gE?»a*-r3 RCE-H0.~H08 <DTlTCtm~>->r>!, >i f 
M "' ; '" 3 h ' " l8 -'-t®^ H>«Wtx>(.^*^* RCE lite* 
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§ItBi(Oi>K^Wt-S RCE I©7Sy»B5Bt5B±K:-aLfc. 
RCE-H01: 5' -TCAGCGGTGGCGCTAGCGGCAAC-3* (23mer) (@2J(J#^9 7) 
RCE-H02: 5 ' -CTAATGGCAGCGGCAGCGAAACC -3' (23mer) (En**g 8 > 
RCE-H03 : 5 -CCGGTGCCCACTTCGATCTCCAG-3 ' (23mer) (EH** 9 9) 
RCE-H04: 5' -TCTTTCCGCCGCACTGTCCGTAG-3' (23mer) (E?U#*10 0) 
RCE-H05 5' -ACGACAACCAGCCATGGGCTGTC-3' (23mer) (i2JU#* i 0 1) 
RCE-H06: 5' -TCTCGAATGACTACTACAGCCAG-3' (23mer) (E*|#* i 0 2 ) 
RCE-H07: 5' -CCCACTGGGACGAGCATCCGTTG-3' (23mer) (EH#* 1 0 3 ) 
RCE-H08: 5' -CGAGCTGCTCGAGTTGGACGGAG-3' (23mer) (fi3fj« 104) 
(3) -/^XS. H pJUDQKDftgl 

X*m Dl 0)^5h&r77S K pJDOl* BamH I W.TiftLfci.y^ 
*'J*777^-mORij>|ftl / &, ftJIfl D3 (1) g)T#S*Ufc 

H P pl8H * BamH 1 KJ^TWfcU ft] kbp ©DKA*f*fc®JKLfc. 

(4) 7-7X5 KpJI4D01tJ:S753-9--f>VU>^o» R ( Ea | 

7 ^"^ •f>vix>x WI200-1 « ms/omnzmmcD^mz^-Dx^^x 
>y i^>x(3*5tt^^ (id 

(1) ^77>5 K PJMDOUCfcSJPRlEift^ojMiR^ SDS _ PAGE ^j-^^ 
H PlI4D01KlJ:«mCji|ff 50**£ W098/03667tCfH«CD^(c^o 
T, (N) «JBT. 37«C. 4BM**Lfc. »S*lfc*«±»* SDS-PAGE fd^O* 

tr rce it«i^$n*^**?j40kD©^>A^Kn>H***ffi$n 

• (2) ^7X5H PJMMlfcJ:«»»tei(|<(:©ij3^;^ mSffitttCcksJM| . 
It* (1) fc*l*T, SDS-PAGE *&HHtoQkD<Dfi>K{rn<DSmim*Ztltt 

Patent provided by Sughrue Mlon, PLLC - http://vww.sughrue.com 



WO 00/24879 



- 65 - 



PCT/JP99/05884 



3 



7$3-7"f>yi/>x PJI4D0I (1-184*) 
^^-7-<>Vl/>7 PJI4D01 (g-isttrt 



*** D 5 : 3 H>MWfcx> K*r;Mj*-- * rce Iie^7Sn- 5 . <: 
Vls>ZtZ*3tiZ9l9l (HI) 

(1) ^7X5 K P"4D01C € fc*»KteaM*©FPLC«k*IWli 

D4 H*^T»6tlfc^^ 3 p pjHDOl fcJ:*«Hr«W» (2-15*) i 

ttW ^^7A^Th^ 7 ,-,:^ t C*^: RESOURCE" RFC 3. 
PH4D01lcJ:«m«M« (2-15*) J:0»snfc**± W + t , «*Cft»* 

(2) tt***x>K^*±-fc?RCB I ©N**7 3 y 
»«. «*J 04, 05 J:0. RCE I |fif 03 K>*«W|s 

CE I *»*iMlfcm6ftfc.* CTl ^MJRLfc^^n^K^ 

afl:x>K^*^-tf rce i iwiiim^ittttsftftccw 

*T, Mill 05 (1) izmK H PJUDOlfcJ:*^^ ( 2 - I5 *) 
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i&WtU sds-page toxyjutm) iz&Lfc. *>n*n*m& y *- un 

*T«feitU ftftLfc. -to^ Bfl9CA>K (40KD) ^SJOfflU C*i£yn 
^>->-^r>-y-Model 492 (/t-*>x;UT-4t) te*U NftttffTSSft 

^ : Ala -Glu-(Cys)-Ser-Lys-Leu-Tyr-Gly-Gln-(Cy S )-GIy-GIy-L 
ys-Asn-Trp-Asn (1681*) W§i 0 5) 

-OH*MlTSy«K3Htt. ^XSK PJI4D01 ©*ME*l*&»feStls 
x>K^;UA^— t? RCE I *>A**©7$yHeE3nj£--SU& - 

ftoT. X>K*Ok&*— fef RCE I I^©3 K>*«atfljLfc|i* % 753 
-7 -f>VU->X»C*5^T,M*^X>K^*^-if' RCE I *t**»«L 

D_6_: a K>«iftx>K^*^-i/ rce IIfi?07^W^ 



• -#-fc;fctt*563E!! (I) 

(0 T7>*)V*)V7s • X#-FERM P-5886«^6©niaD^a«c05t» 
7XW; ^ ' -#-FERM P-5886*©Jfc^£, 6*©ifi*HSlfi£^tf«i>* 
***S (0. 2*^5>8^MJ*A. a II U .J^, 0 .05««i 

**->*A. 0.05X«ft*U»>A, 0.001»ffl»ft. 3X-> 3 «. 1. 5X*X. pH5. 5) 
fcJMfU 30t:fcT««Lfc. ttSBH«ilJt«. 3D=-t*«Lfct,o^ 

Vft-nlaDft&rett) Stt©»**frofc. dtl&S««tt«M»« 
5>»^-hy^ Al 0. IX U ijtf a. 0.06Wttt**r*5,* A , 0.051 
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*fc*u*A, 6.oo»m« t 3x<>a«F) Tsor, 6oi»n«&9««LT»6n 

*:m#0.2g*2.1O50ril»J>a^hU^AA y 7y- (pH7. 5) fc«»U 

iLfco -y->^*50MlK:»U3ltfr*1000/£l, 0. 21IU MJ (pH 

7.5) 750m K 0.04mg/mlFAD100 tf 1, 2ng/mlNADPH100w 1, 22. Sug/ul h 
U*A1000#el*lnA. 37-CTS^^ii-feo R*a*fc*>^fc#L 1 

>500p. 1 £ Jn*TSgfi£-a-> A540£«T£ d £ fcJ: D = hU— N uy^-^ 
tZfr-otc. 2in6 3*«iiIaMB»*i:tt||L. C ©l*IC!>l#*NIA5292«e 

(2) 77^^7 • X#- FERM P-5886£fcOniaDite^<7)Jftff 
a) 7° a — 7CDYE§k 

TXsVWUZ • -fi- NRRL4337»&YPDttfl:««i ( 1 %g£i&x*X N 2 %tf 

¥8-53522) fcJ:^Tttffll,fc±DNA**fflfcU Unkles. S. E. . et al. , Gene 
HI. 149-155 099I)fc«OT^^;MS^.=Xf-OiiId«i€HPOl»EW t 
t><ttC^S3Lfc,SBanj#^l 0 S&cktf 1 0 7 ©^DNA^7< V-£^7< v - 
»-UTPCRtet«J:5DNAOJg«SfT^fc. EJ&«100/£ 1 *fc D Jfe-fetfDNAO. 5wg. y 
f^v-^-lOOpmoU XOTaqDNA#>J*5 — fc?2. 5U (X 

5(TC2#|BK 72 < C2^©fi^^T25^<^;US^$WctC^, $U 
800bpODNAKM-*«*JIWK:ii*snfc. CODNA|ffrBl«3|tftt ft u ft 

^Td^SOObpODNA^M-Sryo-^tLTffl^SditLfc. 
NIA-CM: 5' - GACTGACCGGTGTTCATCC-3 ' (19mer) (@B?iJ#^- i 0 6 ) 
NIA-CC: 5'- CTCGGTTGTCATAGATGTGG-3 * (20mer) (£?q#4§- l 0 7) 

b) 7X^;WM • -X-om&#;[)M<D~*1f>MVT 
T*^)V¥)l* ■ x#- FERM P-5886**£YPD8£#ig*i< ( i Sg»#x**. 2 % 
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■¥8-53522) fc^TttffiL£±DNA*ffl|gg^ (Hindi II, EcoRI, BamHI, Sac 
K SalK Xbal) T^f6lfc«, T^D^WUftikftWD^U ^ 
4^3.7— • £7 0 — (CoJd Spring Harbour. 1982^) (C|B^©^{c^^x 

^-fD>« (Hybond-N+, 77->tAtt) ll^DyhUc. :©^D>i|; 
*f L ,S9tti ©800bp© D N A Wrfr £ 7 □ - ;/ t L Tittf >/ W 7 U ^-f if- v 3 > 

*©fc*SallT«WbLfc|JS©ifc6. 5kbp(Dfi^(c^^;u^aj^ti/c. 
c) niaDit^^O^ii 

77 ^^ J ^ ' F£ RM P-5886*©±DNASiWH|#*MboITflS^4HWLfc 

ft. T^D-X^r;Umm»{CctD^®L. 9-23kbp#ifi©DNA»fjt^^{cj; 
O&lHi, (HJiRLfc. 0iRLfcDNA^M-$ADASHII©BamHru-r Mc»SU STR 
ATAGENBttOGIGAPACK II GoldtC«fc *-5>>*fcfr^:*»»fc«fc*« 
C £ lc«fc 0 7-f ^5 U -£f£g! Life. 

WtBO800bp©DNA*M-*^D-yi:LTffl^. 77y t A*fc©ECL^ l,* 
KDNA7^U>^.^iH^T-A^fflLT^-^/wy.jy <il ^, >3> ^ f? 

»tt^P->J:0 7 7-5;DNASrlW!!L, *<J6. 5kbp SalIJ|f>Wf A£*IT 

iO^ftDNA^iLT, »4.8kbp©SacIWffr«AaiL. COKM-OMIRW 
**H*fP«Lfc. £SKC:©SacI»r>4-£:/7*5 KpUCI 18tC1f^ D->fcL 
fc. #en/c^X5 KfcpniaD-SaciLfc. C©SacI^it^l:W^-e/j^ 

KpUC118fc*y*D->fcU cn*«WfcUT*WEJi 
£ife£U *«LfcDNA»fM-rtK:*»t*niaD31fi^Ott«*^Ufc. 
(3) TX^^J^ • NIA5292«©JgHlEg| 

7X ^ ; ^ ; ^ ' -#-NIA5292«c*J£#J&Jfli (2X?T«tt»». 1X#U^?> 
>. 0.2XMHBO:*;*, 0. 5XU MJ* A. 0.0S*aH»^*5/*A> 
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TO*, 24P»M*i-5#«Lfc. ^ ;i*-T»U VMM (1 

mg/mI3-^D-^-tf (->^4t). 5n,g/niiy^1f<A2 3 4 
7VA**t), 10mU>2**-MJr>A (PH5.8), 0.8m<t*VV&) izMMLT 

T3i®U MW»*a|ii>lcJ:0irtlLTSIC/t y 7y- (10* hU* (pH7.5), 
iOmM^^;Uv^A, 1. 2MVJHf b-)U) T?20ft#Lfc« % STCA 3, 7 y - (351 
m»Ty D h^X hi^S KDMA*«*LT. *±£20»M»fftL 
&«. S&fcPEGJK (lOmMMJ* (pH7.5), lOmM&fc*;^ A , 80**yx*l, 
>*U3-;W0OO> ***T*±fcfe320#|2J#«U DNA*^o hf^ftz 

*£0.2*7#-**tfy7*y*** (0. 2X««:f- h y 0.-l*U>a** 
U 0. 05Xfi»T**->*A. 0. 05%igft* U 0. OOlXfiEgftzift, 
3%>- 3 ^) fcf«U 1.2M y*eK-*tl.5X7^-**tryy^ y ^3»^ 

— 7 : n K>»*fl:x>K^;P*^—* RCE II«fl)77WA^ • 
-^f-fC*^«5S31 (II) 
(1) 77A5 KpSAEXlKDf^g! 

a) 7^7X5 FpAMYI©f£®{ 

*T, tt)97/00944^k:«,T»6n*^5^SKpAMy€«IBI2*BcoR I&tfSal 
I T*fcU #6nfc»0. 75kb©DNAI2f>4-€, Ni;<BcoR I, Sal I TilMtLfcp 
UCJI9KSttLfc. HWc^XS K£pAMYI£Lfc. 

b) KpAMYI^^gU^g^^A 

75 5— fcf«fi^©5BJ6iiK>©-r<±«EfcBaiDH I tr-f K^WSW^St 

KfHBU 5' ***«J>afcLfc. jfcfc, ^A5 KnAMYI t*M C J236«|EK:X 
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pAMBM: 5' -CCCACAGAAGGGATCCATGATGGTCGC -3' (27mer) (g2?«#^10 8) 

c) ^^^5 KpSAEXll<75f£§2 
ST, :7°^*5 KpAMY-Bam£$!lBgB^EcoR I&tfBamH I TJMfcU 
0. 6kbOINIAKH-«ia«L^. Cullen6©*ft(CulleB.a.Gene 57, 21-26) 

l:l$oTf^5777> KpDH25SEcoR I. BamH I TtfHfcU #£ttfc#H 7k 

b©DMAKJ4-*igjRLfc. ff#emu usti&^xs h«psabzu 

(2) ^7*5 KpANR22. pANH42©ffs§!( 

U'/^i*oi>H^t- if rce immnzt* f^i;^ T f« 

nfcn K>*»<tx> fcf rce Iief^77^M;^ • -^- fI 

*3^T^$-a-5fe«6{C, 5SS^^>-pANR22, PANH4 2 £J£ 
a) 7 7X5 KpANR21, pANH41(Df£§3 

ST, 'J^Xftj||0X>Kmt- tf RCE IJtfi^WfM-tLT, 7^?h* 
pHRCEI-BgMl£*«IEl|*Bgl II T*{kL.#6*ifc»lkb©IWAI»M-S|gjRU & . 
Sfc, 3K>ilftl>F^*« RCE Ilfi^ibT, 75*5 KpJ 
I4D01£BamH ITtgftU ft 5ftfc*9lkb©DNAWrfi-£l3JK u*:. 

^5 KpSAEXll£BamH ITWIWU X > K tf)Vt) i~ — fe'RCE Iitfe^CD 
Bgl IIWM-*rX3K>*HM:x>K^*^— fRCE iag^CDBamH I*r*£* 
nfni^Lt, »6tlfc^^5 Hft-ttL-enpANR2K PANH41 iLfc, 
b) ^7^.5 KpANR22, pANH42©{^ 

ST, KPANR2I. pANH41«M|RmxbaIT«KL&. ^(3, D 6 

IBmcoy^xS KpniaD-Sac*IWIB»*5XbaIT«JWrL, *H 8Kbpe>0rfi-£»£. d 

bp®»rtf-£:/7*5 KpANR21, pANH41 ©Xba I tH" h Iz-Ztl^tl&X Lfc. f#£>n 
7t^5X5 K£pANR22, pANH42£ Lfc. 



Patent provided by Sughrue Mion, PLLC - httpi//www.sughrue.com 



WO 00/24879 



- 71 - 



PCT/JP99/05884 



— 8 : 3 K>«WbI> HOM,*-* RCE lifiW^J^ • 
-#-K&tt5fg§i (III) 

(1) ^7XS KPANR22. i^«fcJ:*7**W**x • =#-lUA5MI*©*|| 

*JS«D6IB«O^ttlcJ:0, ^*5KpMR22&tfpANH42, &tfn>Mn-;P£ 
LT^^^-©*»Ck^T, 7*"W*;|,* • =#-HIA5292*ftiWNB»L&. 
^7^y^^«*±0»»W#**n*fttt6(»«SIIPIW#<» (3| Solub 
le starch. 0. 1% Mai t extract. \% Polypeptone. 0. 3* NaCl ) fcT2rcT3BM 
**L&. *«±»iKttawufc«; MIMA 4 pH 6 , 55C®£«*# 

tkL/c, 7^*5 KpASH42Kl**»*fcift#© <f j| tttt , j3 ^ M|( ^ jgtt€ 



■ 1& 4 g 


■ . . U 3-tJ^50Bfc;#rte 














PANR22 








PANH42 


8 OXg)^^^grtlfr 



—if RCE Iitfe^(D7 5 3-7 • <>VI/>XI:i5lt5^i 

(1) ^^^5 K PJI4D01|*J(Z)RCEIjte^^©U>*-CD-^ (S2?«## i 3 

^B«©33l#BO|WT*aG*6405»B<Ott»-e**C*T)«PCR*«v»* C 
<tfc«k»3 KfcpJHDlOtLfc. 

(2) H PJMDlOCJismCiji^o^iiAQC SDS-PAGE fcj;*ff« 

T. 00 37-C. 4BW**Lfc. *S*lfc*«J:»* SDS-PAGE l:J;OI5? 

tUci;i5 « ^XS'K pJI4D10fc«k*Jg»|E|S|#:©3^5 ttfc4 j l5T< ^ 
RCE I<fc&^£tt5#^g$J30~35kD©:?>A^ffA> K**tttii$ftfc. 
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(3) 3^*3 H P»4010KJ:*» J t(a^ (Z ,U3^ 5HgaijstttJ:8|H( 
MS (2) MKT, SDS-PAGE -W^S^O-SSkD^,^^^^ 

****T^*WI-lt«**» 1 WJ :M » Mv>ft . a|1(tt<JaM|A4 



1 5 » 



I0«« (EcoR I. BamH I. Hind m. Sac Xba I. Sal 1 «) 

'■««*a- WM » gl:JtU- «l*WM|B 5 (3) 
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(1) ^VADNA^-f <MCEI3tfi^n-->^) ©flrg 
A3-^.U-5,*D-f^©y>rA«IA*BcoR I ICJ:0*fljU Seakem LE 

ubda gtio^*- fcaMSU WJB4i^i:A 7 

fciOWSn*: I><10^O7 7-v^y7';-^UTMCEIitW©^P-- 
(2) ADNA^e,©MCEIitfe^O^D-->// 

*tt*iE2 (i) -cwstifc^-r^u-t. KBiae^rD-r**^ 

^-*>3>»4»**«B5tra«©*fl:fc:Tff^6fl©7 7--s;ifD->fe»fc. 

»6tl&7T-5?**»«Ml514«R:**a*, ««fl B 5 (2) 
T DNA <HWRU EcoR I TfltfU 0.8%7^n-7^H^ii: il/fCo ~ 

nfiMMBs (3) ^atfoi, ^D^^^ic^Lto, /vr" 

-©^<Xfl!)*a©*! > 4.5kbpOA>K*ttftHlStlfc. dOA>H*IlJRU ^5 
X- K PUC119OEC0R KM Mc*^P-=>yftfxV^»6ftfc^^5 K* 
PMCEI-Ecot Lfc. C©tt4.6kbpOttM3F«Oftfttt, » B3 (3) fclQ* 

mmb i i:*^T*snfci> k^*^— tr ucEKommTs. smmmt- 

RT-PCRfCcfc OMCEiafi^©cDNA©**&fr^t)fe. 
(3) RT-PCR{C«kSMCEia€^©cDNA©#g|titSS3^J^^ 

0. 5* **x*X (DifcottW. 2.4* ^NmhD-X^ (DifcottM), 
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30«-rav„r t exL. 50<C. riO»l|««L ft . MT 6iHMWl,fc * 

c u»» B »** it tt t , tuiiuft. WtJWM 

E»U CtlCJ.,,0 4 « LiCliBATigSU -70t:T15»«BLfc. 
I'Tff^ft. *r«MBTM«t*:l).2.1©ftltKACI0«l©I.J i -i, a > Ay7T 

-em*. «w.iw WiIMSKti ±«)ss»>fc«. c<o*>)jt 

WWW y*hrt, 77 -T, E D»y* M , 7r _ T , Btit9«)». lie 

KT-PCRfc^SrtNA^SOIlCBiafi^OcMIACOMtt, Takara RNA PGR K 
ilttW)Ver.l.| M ^. «Bt^TW^ AWMBI| 

t'J^^WK^ T-*fl* L . mum LfcmRNAO -J * U 1 £gF£/ & 

U MCBiafc^-OcDNA©*$PCRj*fcJ;t)igfi^ fe# 
MCEI-CN: 5 ' -GCGAATTCATGAAGTTCACCGTTGCTATT-3 * C29mer) Ce*l»*l0 9> 
MCEI-CC: 5' -GCGAATTCTTACTTTCTTTCGCAACCTG-3 ' (28mer) (E*»* 1 1 0> 
RT-PCRE*f 4% KT©*#Tfr*fc. *r, C»^ <7 - $MT ^ 
W * W,L ****** Taq fly*?-* (U3> h ^>hTaq £jg 

«*»©«*. «l.lkb P £l.0kbp©2tf*T*ofc. ZtlSpUCIISOBcoR 
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a^nfc. fit, la^iEn (»i.okbp) i:3-^nsx>h^ w - 

«MCBI, ftt>«ffE*l (ttl.lkbp) l:3-H$tl§x>K^ t - t ^ CEI 

(1) MCBiatfiHF/s©SJttf*JI«IIB**A 
RT-PCR(CJ;D. f^«LfcMCEiaie?©cDNAK:f4l ^7rO|S^AoT^cf- 

^°-->^$nT^5MCEI^X5K$pMCEI-EcoR I£*SL&. MCEI 
JffirPfctt, AsnSfMeRfttftt Asn-X-Ser/ThrE3H*tl*W*o! E^M7<D 

»ft#»««Mitt, »JB 7 (1) ©JMSfcttoTfrofc. BP^, TIE 
few* 1 iO^ij rfp? * K PlMI-SS2Gft*J|«Affly5-f v-i LT 

fl«U 5'*li« W .j> MLfc . ^ KpMCEI-EcoR 

pMCEI-G<hL£„ 

PIMI-S52G : 5' -CTTGGTGCTGCCAGCGTTACCAG -3' (23n>er) (E*l»# 1 1 1) 

^»aWCEiafi^©Ht«K:*W*56g!ftJ|*«B 7 (2) ©MlCLfc^T 
frr>fc. BUB. *»JE3 (1) fc*^T»6tl&^^5HpIICBI-CtBcoR IT? 
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o. mm/00757* wase^x. m9 < SaccnarlMyces cerev(sUe ^ 

« (MATa, trpl, ura3) «»MyftL. l>Ka'***-Bn| WHIWWjM| 

»JB8 (1) ira-©ft#tT«*L. ±«*M*«£Lfc. 

(2) SDS-PAGEfCck-5^»©Sij^ 

*JM!E4 (1) t*V»Tll6*l&li#«t SDS _ PMtftL&i:CJ5t ^ 

(3) aC*a»lCEI*«*3!Lfc*#oiMff (CMC7— KSft) 



CMC 7 — tr (U/ml) 



:Mxai»€?&*iM.# o. 337 

- J >^"^ . 0. OOP 

(4) »*T5B«Lfc«S/MCEI©IW!! 
**«E4 (1) fc*^T»6n3ta»**500.1*^M,. 5 |«tt 7>t= 

*fc*tffcMacro-Prep Methyl HIC Support Wjro^hyj^-^^ 
5ml. K^7hU-XttS) «33.0 B |/ Bi „T7^^ LA *j- 
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** l"«t*«=»6*lftB^ Uai! * <BWBIM|mWa<1IJ66#uk 
«=«WM«il*»«l,ft. co Macr0 - Prep Melny , HJC Sopporl B ^ 

tW HIC Cartridge «*fD7H-j7v- (y**«f,|. /*f 

*fc M <*>* £iiSL , »aiLftB»«i 1 ,ro»«i,. r JstMWBM(t 

*7&A->H^ U (MB) IMjMSkDT*,*. SDS-PACEtt. NPU-J2 

**«E4 (4) fc*^T#snfcMaiiicBii»«»** MVsTi mmmA 

9cmx i 0c ., SS^ 2 g ) *TfS©&#T U 3 t*C«|Bt4«l *frft 3ctr 

*m>&HPLMHfrk:j;0. 0 .05%TFA (HJ W DB») 7ir S:z 
L fc*«x > h* ^— tf ^UV280nmTC7 ) tf- * m *> e>*mLtt.X*>y- 
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KfctAlbumin Standard(Bovine serum albumin, fraction V, PIERCEttgJ) 
Ummm : ^0>y-^-^- (Launder Meter) L-12 (4*^£*fc*^#|S|g 

mm : 6o# 

SJ&ifgjl; : 4 0ml 

KfopU : pH5 (10mMi^^^»^) 

pH6 aommmmmm) 

iZ J; 0 *S83 L fz x > K ± fe'MCE I i , mM^m £ -tffcSmmx > K V)l 

jg 6 m 

PH5 pH 6 



(6) ^«T^$-tt^SMMCEI(D^pH{C*5^^ >J 3 

(mceiou 3-t;^^^ttic:i3tt-5pHyp7 7i' ;io 

^WJE4 (1) ^^^Tff^nfeMCEIffl^^^ffl^T, H^ASCO^ 
^•pTSOro^T. PH4~10(C*5^U3-fe;KD^^^ tt ^ML^. 

MCEI^MilpH«5~6T^D,pH5~8©®HTS®pH(C*5^-5«#CD60^±(Z)g^ 
El^I^fc. ^«T^^-t±^^S^MCEI^iitmNCE4{Cl±^TZ;^U^ T ( C 

&^Tmmzmm&^&zzt&z<Di&%£QBMZfrx-$>z>. 
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10^g tttomm (EcoR I, BamH I. Hind III, Sac I, Xba I, Sal I «) 
T# * W * fU °- 8 *7/fD-^y M ft»c» tW ^. ctl*j|16«B5 (3) 

ofc. tots*, 7r-f aT-f-fc* • -^>*©y/ADNA±{cte, 17 K>*»fc 
RCE 1 3tfi^tffirattJlfiW/>tt < t 1 c 

(1) ^rVADNA7<^7U- (PCEIMrP* p-- >^ffl) ©fl^ 
77-f37<t7.=f>7©yADItt*Bu HI»=J:rj«fcUSeakMi LE 7 
*d-X*ffl^0.8X7^D-^y;Ml«*»fc« Ll 9 ~23 kbp©±£S©DN 

5»**firo&. »6*lt7r-: ^**JWXLI-Blue MRA d 
O*ttfcd:0»6tlfc lJx,o^77-v^^,j-^^p CEli ^ 

(2) ? j ADNA75^©PCEIite^©/7 □ — - >^ 
MMF2 (1) Ti^t^^.J.-i, n^^RCEIite^— 

D->«*fc. *6nfc7 7->?t*JB«XLl-Blue MRA ftttftftStt. MMb 
5 (2) ^|;«E,t DNA Xba IT?«»PL. 0. 8%7#n-*y ; nt 
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**»fc#L&. ZtlZmmMBS (3) oarttfcftoT, ±<D>^>^> 

pUC119©Xba l^hlzv^a-^zn^ »6ftft^ 3 Ht pPttl 
-XbaiLfc. CO»2.3kbpO«»EW©*ftfi, ^«JB 3 (3) t^fcff^ 

86. RT-PCR{C e i:0PCEIjife^OcD 1 VA©#gi^fT7io> u c o 

(3 ) RT-PCRt«kSPCEI3t€^OcDNA©JH«i:iftSi3^J^ 

0. SX B«X^ (DifcottW. 2. 4* #fhr*7hD-7^ (DlfcottW.' 
2* **o-;o T3(rc . 48*m«*U #577^H-feJ:,TimiL 
&. ft&**:6***attft«U */*-5^fcTln*<«»L&. ^RNAttlso 
gen (Mlllti) M^TJMIL*:. * T , «#»*fcI.o«en falftAtl, 
SOMVortexL. 50r. TUHMWMLfc. ^co^. *»T5#PH«L>i. A 

fc*U ZtUZ2ml(D 4 M LICll0*T»*U -7(TCT15*MWL&. *.<f>«, 
**U ±MfKt»»*:tft. ttJt*i.BilO*T»*U *tl.hlo-fyrn)t 
/-*«ftI*TB*U 4<C, S0»*«T*. iitttM, ftJR*75% 

x^y-^-cgfe^. ft**l.6nl©*T**L&. ^©fcSx^y-^ttJRL 
tt«*75«X^y-^Tj*»«, «*U0.4i.I©*K:»*L,C*lft±RNAi:Lfc. 

.RNAOMStt. mRNA 7-f W—~/a >3ry b (StratagenettM) 
^Tfrofc. *TWIBTP«Lfc0.I 1 lfiD^MfAfc:i0ilOx»J a -5, a > / ty7 r 

*6fcI5BlO*ij=fdT»*ftjDAfc. ±W**|*Hfca. d©*Urfd 
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M-PCRteJ:*rtHA*60PCBiaw©eDIIA©W|tt % Takara RNA PCR K 
it(AMV)Ver.2.1^V^ 0 -ffcfcS, 1KW!fc*»Tft*L*:*V Ai^PCEIJi 

U PCEIJtfi^OcDNA©*$PCRfttc«kOJi«Lfc. 
PCEI-CN: 5' -GCGGATCCATGAAGTTCTCCATCATCG-3 * (27mer) <E*#*n 2 ) 
PCEI-CC: 5' -GCGGATCCTTACTTGCGCTCGCAACCA-3 ' (27mer) (^ 113) 
RT-PCRS*tt, KT©*frTfrofc. ST, C»^ <7 - $Mt> ^ 
W * ti,T ' Taq fly*?-* CJ3>fc:»hTaq , 

*fr*30H«Oa-rciift:J:Oit W u & . T^n-x^m 
ft*»©»*. »I.Okbp®lWM-T*ofc. Ctl*pUC118©Ba*HI*-r hfctf:?* 
D ~->^ -©*H-©*M3***Jt«B3 (3) ©afcfcft^ 

^^nfcx>K^;p^^— ^ rce KD^mm^ftmcDwm 

fe* RCE I®^^D-7s^»|cD€^^tt*WTC0J;^[cML/r 
3K>«a4l:x>K^*^— fe f RCE I©**±»**m> T . raiStt^j; 



>">>y-^-^- (Launder Meter) L-12 («SC^tt^^^»sf 
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ftffl : 60# 

SJt&^S : 4 0ml 

SjfcpH : pH8. 5 (1 OmM K rj XMffiWi) 

y - #-;n o 0 (ELmt&xmttm) 0. 1 5g/ I 

^tf>^t-*ft5& (v^^>3ES^ttM) 0.55g/l 



7 g 



— : mmm±mmm cm i > 

75 3-5.-r>yi,>^ MN200-1 (ft*) 2mltttol,T*tt6 0* 



-fcf RCE I©*«K<>=^offflf 

*«M D4TMLft73^.-f> yI/>7tJ:: , TM4tlfc3|t> 

*«Lfc«. SttXoaSi^^sot 5 0mMU>Mi*( P H6 
0) ftftftlU 10M»LffH«» BSttfci ;:«,«, 5 0riC«*L&J 

**»*3ag/ftfftt 8 ClOOnkat/g***) RZf9mgmm® S (3 0 Onkat 
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«&n&m««i««. 4««o*ar* T MH», m>*m at 

aisaponl0 4. Ig/L), (2 0 Omg/L) ^nLvoith fl 

otation celllcftLS0*T5»W7D-5 l -S, a >*ffW±«-f>*» 

Sft««-»=J:OX«a#-f >+jS«|ftllinoltaa«QuIck Scan 35 Soffit, 

(10 0nka/g, 3 0 0nkat/g) ^ifc3it>^ W ^^ »8*te« 
Lit. CO«*J:D, ^*^E«fcOf#fc*IS©afiS^^©*j8EoSfiS 

^ 8 ^ 

■ tea m±>*mm 

tefikto 4 6.9 1.19 
1 0 Onkat/g 47. 6 
3 0 Onkat/ g 4 8. 5 1^0 6 
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a) x>K$Mfc&:T- -tfS&fc^T. 

b) lmg^>/^Ii/ i WTOWrat^^D-^ltiioCTftj^t, 

2. P H8. 5(c*^S^jSir^P-x^©^^^^Mi®pHt^ 

3. s^m^s^t*^., ffl^ i izm&omm. 

4. 'J^XIft*T*D, ii^ S D S - P A G E IU 5 i^tfef ^ 

6. A3-;Hfi«D, *OSDS-PAGEI:J;0itLfcTOf 

7. TE#tt£Wf5»3£:B6U:BE*©IM5 0 

¥J^^^fi^4 5 k DT$5, H^9f l ~ 3 ©Ir»m*»-51K:IB«©»3||. 
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9. Tffi#tefcWT*»:ftE8fcE*©»*. 

. tt&tfrn-zmm^mfc&mmzmTzmmpH : pH^e 

10. T^ymmm (i) ^e»^^-tr;uo-^n-r>^>^K^<>^ 

Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Gln-Cys-GIy-Gly-Xaa-Xaa-Xaa-Xaa-Gly-Xaa-Xaa-Xaa-Cy 

s-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Xaa-Gln- 
Cys-Xaa ( I ) (SS?IJ#^ 1 8 ) 

(±f2ie?u*, xaa{^nfnffi.t©7 5/^s$^m 20, 21, 22, 

2 3, 2 4, 3 0, &£&3 l®<DX™te*tl?n&l£Lt£<T$>J:\,K life 
*J;t/3 3feOXaa©^Tn^-^« L ys$^L, ffi^«Lys^057 5 y M« 



1 1. 75yg£SE?iJ (id *6ftfit;Pn-7/H>?^yKX>t$ 

Cys-Ser-Xaa-Xaa-Tyr-Xaa-Gln-Cys-Gly-Gly-Xaa-Xaa-Trp-Xaa-Gly-Pro-Thr-Cys-Cys- 

Xaa-Xaa-GIy-Xaa-Thr-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Ser-Gln-Cys-Xaa 
(II) (I2JIJ#^ 1 9 ) 

(iBEWt, »tli*tHFtlttt07SyMWI*jRr*t, 2 0, 2 1, 2 3. 
2 9. &£Z*3 Offi©Xaatt-€-n-m#«EL^<-cfc«fclri.) 

12. 1 lfcfc.fctf 3 2ffi0XaaOUr*l^-**«L^ft«l„ fltofrat Lys # 



1 3. ■fe^D-^/t-r>5 s -f >^K^-r>*f75y»E3f| (III) 

Cys-Ser-Xl-X2-Tyr-X3-Gln-Cys-Gl y -Gly-X4-X5-Trp-X6-Gly-Pro-Thr-Cys-Cys-X7-X8 
-Gly-X9--nir-Cys-X10-Xll-X12-X13-X14-Asn-X15-X16-Tyr-Ser-Gln-Cys-X17 (III) 
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(S3 JiJ## 2 0 ) 

XI «, Lys, Ser, ££(2Gln£SU 

X2te, Leu, Ala, Val, £fcteGly£:g U 

X3te, Gly, Tyr, ££f;iSer£3lU 

X4«, Lys*&ttne*«U 

X5«» Asn, Asp, Gly, £&fiMet**U 

X6te, Asn, Asp, Ser, £fcteThrfc«U 

X7«, Glu, Asp, £fcttniH£35U 

X8tt, Ser*£«Ala£*U 

X9«, Ser££tePhe£3cU 

XlOtt, Lys*£ttVal£3fU 

Xllte. Val, Asp, Ala, ^^fiGly^^L, 

X12«, Ser, Tyr, Gin, *fcttAla££U 

X13«, Pro, Glu, £fcttLys£3r-ra>, * 5 H tt#fctff , 

X14«, Asp, Gly. *fcfiAsn*36T*>, &2>Wt&ftlt?, 

X15«, Asp, Pro, Lys, £*:«Glu£:^U 

X16te. Tyr, Phe, *fe«Trp^^L, 

X17fct, Leu. Val. *&ttii e £3E U 

To) 



14. (iv) ^S&St^D-WVT^^M^s 

*r-r*w*3H i o i i f3f2m<D#^ 0 

Cys-Ser-Lys-X2l-Tyr-X22-G.n-Cys-Gly-G l y-Ly S -X23-Trp-X24-Gly-Pro-Thr-Cys-Cy S - 

Glu-Ser-Gly-Ser-Thr-Cys-X25-X26-X27-X28-X29-Asn-X30-X31-Tyr-Ser-Gln-Cys-X32 
(IV) (S2 2 1) 

X21fJ, Leu*fcttAla£3fU 
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X22te, Gly2;£ttTyr£«U 

X24«, Asn£fc&Asp£«U 

X25tt» Lys*fefiVal$^L. 

X261Z, Val£*:ttAsp£3tU 

X27«, Seri;£:«Tyr£^U 

X28te> Pro$:^-r75\ & & \,\ te^ft-g-f, 

X3ltt, Tyr*fcttPhe££U 
X32te\ Leui;£:teVal£^-f) 



15. t^w^^MOWBiHia, 2 3, 

16. TfBO 7 5 y 6 ft 5 * ;U D - * A-f >y w > * K * < >£ W 

i o 1 1 {cfB^cD^m. 

Cys-Scr-Ser-Va.-Tyr-X41.Gln-Cys-Gly-Gly-Ile-Gly-Trp-X42-G.y-Pro-Thr-Cys-Cys.X4 

3-X44-Gly-Ser-Thr-Cy S -X45-Ala-Gln-X46-X47-A S n-Lys-Tyr-Tyr-Ser-Gln-Cys-X48 
(V) (ga^lj##2 5) 

X41tt. GlySfefiSer^U 
X42te, Ser*fc«Thr£»U 
X43fcL Glu$fcttAsp*3SU 
X44«. Ser*fcttAlaS«U 
X45tt, Val*fcttLys£*U 
X46«. Glu*fcttLys£»L. 
X47«. GlySfettAsp^^L. 
X48te, Lea*fettli e ^^-r.) 
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2 0 



2 1. PH8. SIC*l**|»B^ D -^|^ ora||>asttjWffilpHr 



2 2. 0-2 l©^rft*-*fc B *©**. 

23. 7s yfteM (vi) * 6M y >*-w©-»» Mk: ^ Ta6% 

If^l 0-2 2©lr»-rn^— «tB3«©HiK5 
Tyr-Xaa-Xaa-Xaa-X51-GIy-GIy-Xaa-X52-Gly (VI) (E JU#-5§- 3 1 ) 

*lSer£;tteThr£^To) 



24. y>*-i«o-8^ 7 3 /KKM (vn) HMHH2 3I- 

Tyr-X6I-Xaa-X62-X51-Gly-G!y-Xaa-X52-Gly (VII) (E*l#^ 3 2 ) 
ChlHEW*. 
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X51*5«fcCJCX52fi^n^nSer*fettThr&^L, 

X61«Lysl£*:fcj:Ser£3tU 

X62tiIle*feHVal$^-r.) 



2 5. 3ttOX..*fAla. He. Pro, *fc|*y«| T * 0 . 8ffi©x. a #AI.. Phe. 



2 6. X5I*J:0452#SerT*i, **9I2 g ^ 2 5 ©^n^-^clBife© 



2 9- 7Sy»J (vi) *6ft*U>*-tWt©H»»*^T*0, » 
Tyr-Xaa-Xaa-Xaa-X51-Gly-GIy-Xaa-X52-Gly (VI) (|2^j#^3 i) 
tlSer*^ttThr*aET.) 



Tyr-X61-Xaa-X62-X51-Giy-Gly-Xaa-X52-Gly (VII) (gg *. JiHf 3 2) 

Xaa«ffilfOT5/^JSS^^L, 
X51*«kM52tt*n*ftSer*&ttTbr*«U 
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X61fctlys;J;£«Ser£^U 
X62«IleS7t«Val^-r„) 

3 1. 3ffiOXaa*fAla, He. Pro. SEfcttYalTfcD. 8 ftCDXaa^Ala, Phe. 



3 2. X51*J:tfttI#SerT**, 9-3 1 ©*>r*l*-*K:E*© 



3 3. U>*-M©HW»3WEWM3 3. 3 4, 3 5. 3 6. fc W3 7 



3 4 



3 5. P H8. SKiWtat^D-Zillo^BUgttjjgipH,, 
^W^ISttOSOXOfctm, MM 2 9-3 4©*rr*l*-W 



3 6. MMM«« Tft « t m2 9-3 SO^rtl^-JJIteB^onju. 

3 7. TIEO#tt^-T5x> Yirjvtt-r—^. : 

i) 37 7 5 U — 4 5 KURT*. 

ii) ;fctKME&&T&£. 

iii) tAD-W >:rw >y >*tNaWW|fc|WEr*. 

3 8. tAo-7/H>fO^KM>dTOl 0-1 8 ©UTtl*- 
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3 9. A3 _;«. ttB770 „ ttlw 



4i. 7za^>^s (as ni) mmAwmLte^otz&mtsn?. 
mxm i~39 ™rn»-mtzmm<Dmm**zm*m4 o i=b«©«/> 

4 2 . ft**. Asn^^H|^^ feAsn . Xaa . Ser/rhr 7 ^ y ^ 

4 3 . e»*». A^WIH^^ (XaafifElc© 75 /i 
hr^Ala, Gly, S^liLe^©**, *«mV£fcttXaaOPro^®M^<&^ 

4 4 . l©4 5# M 4 7#«7Sy *a**ftt«> 7S y iri 

1 (OWT^;!!^^, MM4 1 fcBMo**^ 



4 5. EWl ffl 4 5»*tli 47tffl7s , 8a5> SW90S j f . 
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4 6. MMS9 4 S f(t , 147tws/MIJ!|e75;| 

4 7. BW»3(04 5«fttt4 7#O73y W1 , ^ 92 #^ 
fl94SC75yi ^ 11 9****1 2 1# , i2 2»*&tt 124# W 
Z±V/Z?tK 1 5 8 i 6 0 #07 S y^ i07s ✓ 



4 8. E5»95044»ittt46f 0 7S^9a*« tt07 ^ Bri 



4 9. i»IW5®44«fttt46#075yt«l, *J:«4 9«A 
«5 1 2 i« ftttl 2 3#, ^tf/ifctt! 7 
tttl73# 0 7S/lM^ 75;ll:tt ^ i!||M6owt7s 

5 0. 0#4&(i 5 2#07S ;i»iS^ 7 5y iri 
5 1. fi*l**9®9 9#£7cttl 0 1 #CDT 5 J mm*#ttL<D 7 5 y K r 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.corn 



WO 00/24879 -93- PCT/JP99/05884 

5 3. U>*-«*©-«^*t«SnfcEW»^l, 3, 5, 7, 9, S 

**n&E*l»#l. 3, 5, 7, 9. ^Jill,: E «^ 75yKM> 

5 5. t^D- W >f-f>yK^>WWWlO. 11. 13, 14 
S&ttl 6KBt073^iEJI (I) ~ (V) WWfcittSnfcBli 
3, 5. 7, 9, llCE«©Bk*r5yEfiw (-fe^o-^/t-f 

5 6. 'J>*-««©-«»3W»3Wl2 3*&tt2 4KB«©7Sy»EW 

(vi) (viD *arj:5ft:aae*tij5tEw»*i, 3, 5. 7, 9> * 

5 7. tAo-x/H>^>^K^>«^ 10 , 11. 13, 14, 
*«:ttl6lcE«075/EEW (I) ~ (V) 

>*-tWO-«»m)|2 3 Sfc tt2 4 IIfii07S / tE» (VI) Zfz 

« (vii) «tJ:5i:att4#ijti Wl , 3, 5. 7, 9, *&Htnr 
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6 1. RNMi. 4. 6. 8. 10 . ttttUCHtoDNABI, * 

6 2. m^^rmmattzmmsti^p>tmit^=.inzj:o ® £ 

6 1 (CfBao^ ij^i? ^^-^ p o 

6 3. a H>*tMfl:$ft fe ^ W KEJl^ EWfi sizEttOD 
6 4 . ft** 60-63 OlW-atBt©# 'J * * K **>b T 

e s . m *m eo-63 o^rn^-JBtE*©* y w K 
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***** MDSt ^ CSaccharomyces) «. A>-fc?^ ( HaDS enuI 
itf^T (Pichia) KfcKTSfeOT**. »*«6 6ICEf©1&±a 



. I SaccharomYces cerevisiae ) T 

It5fcli6 6fC| 



6 9. 7Sa _^ (Hunicola) ft. 7^;^ (Aspergillu 
s) ff, MjDr;^ (Trichoderma) *. 7^tz^ ( Acremonium ) «fc 
ttWJ*A (Fasarium) ItIt«feOT*5, MM 6 6 ee«®«£|ia. 

7 0. 7S3-5.<>y^ (Hun^insolens). 

• (AsEergillusniger), tfctthija^. fcf U 5 s (Trichoder 

maviride) M 6 6 fZGftO^lBtt. 

7 1. M«R6 S-7 OCHf^-jjjtEtOBiifiittL, 
7 2. HTM 7 1 Kll3«0^ttT*aartl>5:, x> K PJUXj— mm. 

74. t^D-^tm©m»T*oT, -fe^n-x^jwift. it 
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«Wl-5 9*J:tf7 20^r*l*-J|Ifc:B«0»*. *<D&&* 
3ll-S9*J:«7 2©^rtl*-9|| C B«©Bi». *>/t** % *o«^> 



7 7. |fiSft&t^o-7*#ilt«)fi©|flfti(j5jji| T!6 , Ti * 
«l-5 9*<k^7 2©V»rtl*»-9|K:|B«o»*. *>W*. 
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7 4-7 9 Bl>rti*-ac atfflm 
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^ 100 

£ 80 

£ 60 

£ 40 

^ 20 



7— ^-V" "** ^ 



/ / 



1L 



4f 



\ 




4 5 6 7 8 9 10 
pH 

F I G. 2 



— * — NCE 4 
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2/3 



Coaon Count 


Codon Count 


Codon Count 


Codon Count 


TTT-Phe 2 
TTC-Phe 6 
TTA-Leu o 
TTG-Leu 3 


TCT-Ser 24 
TCC-Ser 9 
TCA-Ser 2 
TCG-Ser 1 


TAT-Tyr 4 
TAC-Tyr 8 
TAA-*** i 
TAG-*** o 


TGT-Cys 20 
TGC-Cys 6 
TGA-*** o 
TGG-Trp 10 


CTT-Leu a 
CTC-Leu 3 
CTA-Leu o 
CTG-Leu 1 


CCT-Pro 7 
CCC-Pro 5 
CCA- Pro 1 
CCG-Pro 0 


CAT -His 1 
CAC-Hls 1 
CAA-Gln 9 
CAG-Gln 1 


CGT-Arg i 
CGC-Arg i 
CGA-Arg 0 
CGG-Arg o 


ATT- lie 6 
ATC-Ile 3 
ATA- He 0 
ATG-Met 6 


ACT-Thr 19 
ACC-Thr 7 
ACA-Thr 2 
ACG-Thr l 


AAT-Asn 10 
AAC-Asn 16 
AAA-Lys 10 
AAG-Lys 17 


AGT-Ser 6 
AGC-Ser n 
AGA-Arg 3 
AGG-Arg 0 


GTT-Val 4 
GTC-Val 7 
GTA-Val 3 
GTG-Val o 


GCT-Ala 17 
GCC-Ala 12 
GCA-Ala 2 
GCG-Ala 0 


GAT -Asp 7 
GAC-Asp 7 
GAA-Glu 12 
GAG-Glu 0 


GGT-Gly 34 
GGC-Gly 8 
GGA-Gly 2 
GGG-Gly 0 



F I G. 3 



Codon Count 


j Codon Count 


Codon Count 


Codon Count 


TTT-Phe 0 
TTC-Phe 19 
TTA-Leu 0 
TTG-Leu 0 


TCT-Ser 2 
TCC-Ser 9 
TCA-Ser 0 
TCG-Ser 7 


TAT-Tyr 4 
TAC-Tyr 18 
TAA-*** 1 
TAG-*** 0 


TGT-Cys 0 
TGC-Cys 18 
TGA-*** 0 
TGG-Trp 10 


CTT-Leu 1 
CTC-Leu 13 
CTA-Leu 0 
CTG-Leu 8 


CCT-Pro 3 
CCC-Pro 13 
CCA -Pro 0 
CCG-Pro 8 


CAT -His 0 
CAC-His 7 
CAA-Gln 1 
CAG-Gln 17 


CGT-Arg 4 
CGC-Arg 13 
CGA-Arg 0 
CGG-Arg 0 


ATT- He 3 
ATC-He 13 
ATA- He 0 
ATG-Met 12 


ACT-Thr 0 
ACC-Thr 25 
ACA-Thr 0 
ACG-Thr 2 


AAT-Asn 1 
AAC-Asn 33 
AAA-Lys 0 
AAG-Lys 17 


AGT-Ser 0 
AGC-Ser 12 
AGA-Arg 0 
AGG-Arg 4 1 


GTT-Val 3 
GTC-Val 19 
GTA-Val 0 
GTG-Val 2 


GCT-Ala 10 
GCC-Ala 29 
GCA-Ala 0 
GCG-Ala 2 


GAT -Asp 8 
GAC-Asp 19 
GAA-Glu 0 
GAG-Glu 20 


GGT-Gly 12 
GGC-Gly 30 
GGA-Gly 0 
GGG-Gly 0 



F I 6. 4 
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Codon Count 




Codon Count 


Codon Count 


TTT-Phe 2 
TTC-Phe 14 
TTA-Leu l 
TTG-Leu 3 


TCT-Ser 3 
TCC-Ser 2 
TCA-Ser 0 
TCG-Ser 14 


TAT-Tyr 2 
TAC-Tyr 18 
TAA-*** 0 
TAG-*** 0 


TGT-Cys 1 
TGC-Cys 10 
TGA-*** 1 
TGG-Trp 12 


CTT-Leu 4 
CTC-Leu 16 
CTA-Leu 0 
CTG-Leu 3 


CCT-Pro ' 6 
CCC-Pro 15 
CCA- Pro 0 
CCG-Pro 11 


CAT-HIs 0 
CAC-His 7 
CAA-Gln 2 
CAG-Gln 19 


CGT-Arg 1 
CGC-Arg l 6 
CGA-Arg 0 
CGG-Arg 2 


ATT- lie 5 
ATC-Ile 16 
ATA- He 0 
ATG-Met 6 


ACT-Thr 7 
ACC-Thr 30 
ACA-Thr 0 
ACG-Thr 6 


AAT-Asn 4 
AAC-Asn 25 
AAA-Lys 0 
AAG-Lys 12 


AGT-Ser 0 
AGC-Ser 11 
AGA-Arg 0 
AGG-Arg 2 


GTT-Val 4 
GTC-Val 20 
GTA-Val 0 
GTG-Val 2 j 


GCT-Ala 13 
GCC-Ala 45 
GCA-Ala 0 
GCG-Ala 7 


GAT-Asp 2 
GAC-Asp 17 
GAA-Glu 1 
GAG-Glu 20 


GGT-Gly 12 
GGC-Gly 24 
GGA-Gly 1 
GGG-Gly 0 



F I G. 5 



Codon Count 


Codon Count 


Codon Count 


Codon Count 


TTT-Phe 1 
TTC-Phe 15 
TTA-Leu 0 
TTG-Leu 1 


TCT-Ser 2 
TCC-Ser 12 
TCA-Ser 0 
TCG-Ser 4 


TAT-Tyr 0 
TAC-Tyr 6 
TAA-*** 0 
TAG-*** 1 


TGT-Cys 0 ~~ 
TGC-Cys 20 
TGA-*** 0 
TGG-Trp 9 


CTT-Leu 2 
CTC-Leu 7 
CTA-Leu 0 
CTG-Leu 3 


CCT-Pro 7 
CCC-Pro 9 
CCA- Pro 2 
CCG-Pro 6 


CAT-Hls 1 
CAC-His 1 
CAA-Gln 1 
CAG-Gln 12 


CGT-Arg 3 
CGC-Arg 7 
CGA-Arg 0 
CGG-Arg 1 


ATT- He 2 
ATC-Ile 4 
ATA- He 0 
ATG-Met 2 


ACT-Thr 5 
ACC-Thr 17 
ACA-Thr 1 
ACG-Thr 2 


AAT-Asn 3 
AAC-Asn 11 
AAA-Lys 0 
AAG-Lys 10 


AGT-Ser 1 
AGC-Ser 13 
AGA-Arg 0 
AGG-Arg 1 


GTT-Val 2 
GTC-Val 11 
GTA-Val 0 
GTG-Val 4 


GCT-Ala 9 
GCC-Ala 17 
GCA-Ala 0 
GCG-Ala 2 


GAT-Asp 4 
GAC-Asp 13 
GAA-Glu 0 1 
GAG-Glu 6 I 


GGT-Gly 5 
GGC-Gly 26 
GGA-Gly 2 
GGG-Gly 0 



F I G. 6 
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SEQUENCE LISTING 



<110> MEIJI SEIKA KAISHA, LTD. 

<120> Endoglucanase and cellase composition containing the 
same 

<130> 121 659PX 

<140> 
<14I> 

<150> JP302387/1998 
<I51> 1998-10-23 

<160> 113 

<170> Patent In Ver. 2. 0 

<210> i 
<211> 328 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (-23)... (-1) 
<22I> mat_peptide 
<222> (1)... (315) 
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<400> 1 

Met Lys Phe He Thr lie Ala Ser Ser Ala Leu Leu Ala Leu Ala Leu 

- 20 -15 - 10 

Gly Thr Glu Met Ala Ser Ala Ala Glu Cys Ser Lys Leu Tyr Gly Gin 

" 5 1 5 

Cys Gly Gly Lys Asn Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 20 25 

Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Pro Ser Gly 

30 35 40 

Ser Ser Gly Asn Lys Ser Ser Glu Ser Ala His Lys Lys Thr Thr Thr 

45 50 55 

Ala Ala His Lys Lys Thr Thr Thr Ala Ala His Lys Lys Thr Thr Thr 

60 65 70 

Ala Pro Ala Lys Lys Thr Thr Thr Val Ala Lys Ala Ser Thr Pro Ser 

75 80 85 

Asn Ser Ser Ser Ser Ser Ser Gly Lys Tyr Ser Ala Val Ser Gly Gly 
90 95 100 I05 

Ala Ser Gly Asn Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala 

110 115 120 

Ser Cys Ser Trp Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser 

125 130 I35 

Cys Asn Lys Asp Gly Val Thr Ala Leu Ser Asp Ser Asn Ala Gin Ser 

140 145 150 

Cly Cys Asn Gly Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp 

155 160 165 

Ala Val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser 
170 175 180 ,85 

Gly Gly Gly Glu Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe 
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190 200 
Thr Ser Thr Ser Val Ala Gly Lys Lys Met Val Val Gin Val Thr Asn 

205 210 215 

Thr Gly Gly Asp Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin 

220 225 230 

Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ser Ser Gin Trp 

235 240 245 

Gly Ala Pro Asn Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser 
250 255 260 265 

Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys 

270 275 280 

Trp Arg Phe Asn Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr 

285 290 "295 

Lys Glu Val Thr Cys Pro Lys Glu He Thr Ala Lys Thr Gly Cys Ser 
300 305 310 

Arg Lys 
315 



<210> 2 
<2H> 1017 
<212> DNA 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (1). . . (69) 
<221> mat_peptide 
<222> (70)... (1017) 



<400> 2 
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atg aag ttt att act all gcc tct tec get etc ttg get etc gec etc 48 
Met Lys Phe He Thr He Ala Ser Ser Ala Leu Leu Ala Leu Ala Leu 

~ 20 "15 - 10 

ggt act gaa atg gcc tct get get gaa tgt age aaa ttg tat ggt caa 96 
Gly Thr Glu Met Ala Ser Ala Ala Glu Cys Ser Lys Leu Tyr Giy Gin 

" 5 1 5 

tgt ggt ggt aag aac tgg aat ggc cct act tgt tgt gaa tct gga tec 144 
Cys Gly Gly Lys Asn Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 " 20 25 

acc tgt aaa gta age aac gat tac tac tel caa tgt ctt ccc tct gga 192 
Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Pro Ser Gly 

30 35 4 0 

age agt ggc aat aaa tct tct gaa agt get cac aag aag act acc act 240 
Ser Ser Gly Asn Lys Ser Ser Glu Ser Ala His Lys Lys Thr Thr Thr 

45 50 55 

get get cac aag aag act act acc get get cat aaa aag act acc act 288 
Ala Ala His Lys Lys Thr Thr Thr Ala Ala His Lys Lys Thr Thr Thr 

60 65 70 

get cct get aag aag act aca act gtt gcc aaa get tec acc cct tct 336 
Ala Pro Ala Lys Lys Thr Thr Thr Val Ala Lys Ala Ser Thr Pro Ser 

75 80 8 5 

aac tct age tct age tec age ggc aaa lat tec get gtc tct ggt ggt 384 
Asn Ser Ser Ser Ser Ser Ser Gly Lys Tyr Ser Ala Val Ser Gly Gly 
90 95 100 ,05 

gcc let ggt aac ggt gtc act act cgt tat tgg gat tgc tgt aag gcc 432 
Ala Ser Gly Asn Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala 

HO 115 ,20 

tec tgt age tgg ccc ggt aag gcc aat gtc agt tct cct gtc aag tec 480 
Ser Cys Ser Trp Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser 
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125 130 , 35 

tgt aac aaa gat ggt gtc act gcc ctt agt gac age aat gec caa agt 528 
Cys Asn Lys Asp Gly Val Thr Ala Leu Ser Asp Ser Asn Ala Gin Ser 

140 145 150 

ggc tgt aac ggt ggt aac agt tac atg tgt aac gac aac caa cct tgg 576 
Gly Cys Asn Gly Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp 

155 160 165 

get gta aac gac aac ctt gcc tat ggt ttc get get get gcc ate agt 624 
Ala Val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser 
,7 ° 175 180 185 

ggt ggt ggt gaa tct cgc tgg tgc tgt tct tgt ttc gaa ctt act ttc 
Gly Gly Gly Glu Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe 

190 195 200 

act tct ace tct gtt get ggt aag aag atg gtt gtc caa gtc act aac 
Thr Ser Thr Ser Val Ala Gly Lys Lys Met Val Val Gin Val Thr Asn 

205 210 215 

act ggt ggt gat ctt ggc tec tct act ggt get cac ttt gac ttg caa 
Thr Gly Gly Asp Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin 

220 225 230 

alg ccc ggt ggt ggt git gg t att ttc aat ggt tgt tec age caa tgg 
Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ser Ser Gin Trp 

235 240 245 

ggt get ccc aat gac ggt tgg ggc tea aga tac ggt ggt alt tct tct 
Gly Ala Pro Asn Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser 
250 25 5 260 265 

gca tct gac tgc tct agt ctt cct tec gca etc caa get ggt tgt aaa 
Ma Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys 

270 275 280 

tgg aga tic aac tgg ttc aag aac get gal aac cca age atg act tac 960 
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Trp Arg Phe Asn Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr 

285 290 295 

aag gaa gtt acc tgt cct aag gaa ate acc gec aag aca ggt tgt tea 

Lys Glu Val Thr Cys Pro Lys Glu He Thr Ala Lys Thr Gly Cys Ser 

300 305 310 

aga aaa taa 

Arg Lys 

315 



1008 



1017 



<210> 3 



<211> 366 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (-23)... (-1) 
<221> mat_peptide 
<222> (1). . . (343) 



<400> 3 

Met Lys Phe lie Thr He Thr Ser Ser Ala Leu Leu Ala Leu Ala Leu 

~ 20 "15 -10 

Gly Thr Glu Mel Ala Ser Ala Ala Lys Cys Ser Lys Leu Tyr Gly Gin 

" 5 1 5 

Cys Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 20 25 

Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Ala Pro Glu 
30 35 4 0 
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Ser Asn G!y Asn Lys Ser Ser Glu Cys Ser Lys Leu Tyr Gly Gin Cys 



45 50 



55 

Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 

60 65 70 

Cvs Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Ala Pro Glu Ser 



75 



80 



85 



Asn Gly Asn Lys Thr Ser Glu Ser Ala His Lys Thr Thr Thr Thr Thr 
A.", 

Ala Pro Ala Lys Glu He Thr Thr Thr Ala Lys Ala Ser Asn Ser Ser 

110 115 m 

Asn Ser Ser Gly Lys Tyr Ser He Val Ser Gly Gly Ala Ser Gly Asn 

125 130 135 

Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala Ser Cys Ser Trp 

140 145 ,50 

Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser Cys Asn Lys Asp 

155 160 , 65 

Gly Val Thr Ala Leu Ser Asp Ser Asn Val Gin Ser Gly Cys Asn Gly 

Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp Ala Val Asn Asp 

190 195 2 oo 

Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser Gly Gly Gly Glu 

205 210 215 

Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe Thr Ser Thr Ser 

220 225 230 

Val Ala Gly Lys Lys Met Val lie Gin Val Thr Asn Thr Gly Gly Asp 

235 240 245 

Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin Met Pro Gly Gly 
250 255 260 265 

Gly Val Gly He Phe Asn Gly Cys Ser Lys Gin Trp Gly Ala Pro Asn 
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270 275 280 

Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser Ala Ser Asp Cys 

285 290 295 

Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys Trp Arg Phe Asn 

300 305 310 

Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr Lys Glu Val Thr 

315 320 325 

Cys Pro Lys Glu He Thr Ala Lys Thr Gly Cys Ser Arg Lys 
330 335 340 

<210> 4 
<211> 1101 
<212> DNA 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (1). . . (69) 
<221> mat_pept ide 
<222> (70)... (1101) 



<400> 4 

atg aag ttt att act att acc let tec get etc ttg get etc gec ctt 
Met Lys Phe He Thr He Thr Ser Ser Ala Leu Leu Ala Leu Ala Leu 

- 20 -15 - 10 

ggl act gaa atg gcc tct get get aaa tgt age aag ctg tat ggt'caa 
Gly Thr Glu Met Ala Ser Ala Ala Lys Cys Ser Lys Leu Tyr Gly Gin 

" 5 1 5 

tgt ggt ggt aag gac tgg aat ggc cct act tgt igc gaa tct gga tec 
Cys Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
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10 15 20 25 

acc tgt aaa gta age aac gat lac tac tct caa tgt ctt gee cct gaa 192 
Thr Cys Lys Vai Ser Asn Asp Tyr- Tyr Ser Gin Cys Leu Ala Pro Glu 

30 35 40 

age aac ggc aat aag tct tct gaa tgt age aag ttg tat ggt caa tgt 240 
Ser Asn Gly Asn Lys Ser Ser Glu Cys Ser Lys Leu Tyr Gly Gin Cys 

45 50 55 

ggt ggt aag gac tgg aat ggc cct act tgt tgc gaa tct gga tec acc 288 
Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 

60 65 70 

tgt aaa gta age aac gat tac tac tct caa tgt ctt gec cct gaa age 336 
Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Ala Pro Giu Ser 

75 80 8 5 

aat ggc aat aaa act tct gaa age get cat aaa acg act act acc act 384 
Asn Gly Asn Lys Thr Ser Glu Ser Ala His Lys Thr Thr Thr Thr Thr 
90 95 100 105 

get ccc get aag gaa att aca act act gec aaa get tea aac tct tct 432 
Ala Pro Ala Lys Glu lie Thr Thr Thr Ala Lys Ala Ser Asn Ser Ser 

HO H5 , 20 

aac tct age ggc aaa tac tec att gtc tct ggt ggt gec tct ggt aac 480 
Asn Ser Ser Gly Lys Tyr Ser He Val Ser Gly Gly Ala Ser Gly Asn 

125 130 , 35 

ggt gtc act act cgt tat tgg gat tgc tgt aag gee tec tgt age tgg 528 
Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala Ser Cys Ser Trp 

HO 145 150 

ccc ggt aag gec aat gtc agt tct cct gtc aag tec tgt aac aaa gat 576 
Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser Cys'Asn Lys Asp 

155 160 ,65 

ggt gtc act gee ctt agt gac age aat gtc caa agt ggc tgt aac ggt 624 
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Gly Val Thr Ala Leu Ser Asp Ser Asn Val Gin Ser Gly Cys Asn Gly 
170 175 180 I85 

ggt aac agt tac atg tgt aac gac aac cag cct tgg get gta aac gat 672 
Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp Ala Val Asn Asp 

190 195 200 

aat ctt gec tat ggt ttc get get get gee ate agt ggt ggt ggt gaa 720 
Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser Gly Gly Gly Glu 

205 210 215 

tct cgc tgg tgc tgt tct tgt ttc gaa ctt act ttc act tct acc tct 768 
Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe Thr Ser Thr Ser 

220 225 230 

gtt get ggt aag aag atg gtl ate caa gtc act aac act ggt ggt gat 816 
Val Ala Gly Lys Lys Mel Val lie Gin Val Thr Asn Thr Gly Gly Asp 

235 240 245 

ctt ggc tec tct act ggt get cac ttt gac ttg caa atg ccc ggt ggt 864 
Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin Met Pro Gly Gly 
250 255 260 265 

ggt gtt ggt at t tic aal ggt tgc tec aag caa tgg ggt get ccc aat 912 
Gly Val Gly He Phe Asn Gly Cys Ser Lys Gin Trp Gly Ala Pro Asn 

270 275 280 

gac ggt tgg ggc teg aga tac ggt ggt alt tct tct gca tct gac tgc 960 
Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser Ala Ser Asp Cys 

285 290 295 

tct agt ctt cct tec gca etc caa get ggt tgt aaa tgg aga ttc aac 1008 
Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys Trp Arg Phe Asn 
300 3 0 5 310 

tgg ttc aag aac get gat aac cca age atg act tac aag gaa gtt acc 1056 
Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr Lys Glu Vat Thr 
315 320 325 
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tgt ccc aag gaa ate acc gec aag aca ggt tgt tea aga aaa taa 
Cys Pro Lys Glu He Thr Ala Lys Thr Gly Cys Ser Arg Lys 
330 335 340 

<210> 5 

<211> 360 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (-23).. . (-1) 
<2 2 1 > mat_peptide 
<222> (1). . . (337) 

<400> 5 

Met Lys Phe Leu Thr lie Ala Ser Ser Ala He Leu Ala Leu Ala Val 

" 20 "15 -,0 

Gly Thr Glu Met Ala His Ala Ala Glu Cys Ser Lys Ala Tyr Tyr Gin 

" 5 I 5 

Cys Gly Gly Lys Asn Trp Asp Gly Pro Thr Cys Cys Glu Ser Gly Ser 

10 15 20 25 

Thr Cys Val Asp Tyr Pro Asp Asn Pro Phe Tyr Ser Gin Cys Val Pro 

30 35 40 

Asn Glu Asn Leu Thr Ser Thr Asn Lys Ser Ser His Lys Thr Thr Thr 

45 50 55 

Thr Glu Ser Ala Lys Lys Thr Thr Thr Thr Lys Gly Ser Lys Lys Thr 

60 65 70 

Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Glu Ala Ser Lys 
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75 80 8 5 

Lys Thr Thr Thr Thr Gin Ala Ser Lys Lys Thr Thr Thr Thr Thr Lys 
90 95 100 105 

Lys Ala Ser Thr Ser Thr Ser Ser Ser Ser Ser Ser Ala Ser Thr Asn 

HO 1,5 , 20 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly Asn Gly Giu Thr Thr Arg 

125 130 135 

Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ser Trp Pro Gly Lys Ala Asp 

140 145 150 

Val Thr Ser Pro Val Gly Ser Cys Asn Lys Asp Gly Lys Thr Leu Ala 

155 180 , 65 

Asp Asn Asn Thr Gin Asn Gly Cys Val Gly Gly Ser Ser Tyr Thr Cys 
170 175 180 i 8 5 

Asn Asp Asn Gin Pro Trp Val Val Ser Asp Asp Leu Ala Tyr Gly Phe 

190 195 200 

Ala Ala Ala Ser He Ser Gly Gly Ser Glu Ala Thr Trp Cys Cys Ala 

205 210 215 

Cys Phe Glu Leu Thr Phe Thr Ser Thr Ala Val Lys Gly Lys Lys Met 

220 225 230 

Val Val Gin Val Thr Asn Thr Gly Ser Asp Leu Gly Ser Asn Thr Gly 

235 240 245 

Ala His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly He Tyr Asn 

250 255 260 265 

Gly Cys Ala Thr Gin Trp Gly Ala Pro Thr Asp Gly Trp Gly Ala Arg 

270 275 280 

Tyr Gly Gly Val Ser Ser Ala Ser Asp Cys Ser Asn Leu Pro Ser Ala 

285 290 295 

Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn Ala Asp 
300 305 310 
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Asn Pro Thr Met Thr Tyr Lys Gin Val Thr Cys Pro Lys Ala He Thr 

315 320 325 

Ala Lys Ser Gly Cys Ser Arg Lys 
330 335 



<210> 6 
<211> 1083 
<212> DKA 

<213> Rhizopus oryzae CP960O1 
<220> 

<221> sig_peptide 
<222> (1). . . (69) 
<221> mat_peptide 
<222> (70)... (1083) 



<400> 6 

atg aag ttc ctt acc all gcc tec tec get ate ttg gca ctt gee gtc 48 
Met Lys Phe Leu Thr He Ala Ser Ser Ala He Leu Ala Leu Ala Val 

"20 -15 -JO 

ggt act gaa atg gcc cat get get gaa tgt age aag get lac tac caa 96 
Gly Thr Glu Met Ala His Ala Ala Glu Cys Ser Lys Ala Tyr Tyr Gin 

" 5 1 5 

tgt ggt ggt aag aac tgg gat gga cct acc tgc tgt gaa let ggc tct 144 
Cys Gly Gly Lys Asn Trp Asp Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 20 25 

act tgc gtt gat tat cct gac aat cct ttc tac tec caa tgt gtt ccc 192 
Thr Cys Val Asp Tyr Pro Asp Asn Pro Phe Tyr Ser Gin Cys Val Pro 

30 35 4 0 

aat gaa aac etc acc tec act aac aaa let tct cac aaa acc acc act 240 
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Asn Glu Asn Leu Thr Ser Thr Asn Lys Ser Ser His Lys Thr Thr Thr 

45 50 55 

act gag agt gcc aag aag act acc act act aaa ggt tec aag aag acc 288 
Thr Glu Ser Ala Lys Lys Thr Thr Thr Thr Lys Gly Ser Lys Lys Thr 

60 65 70 

acc act act gaa gcc tct aag aag acc acc act act gaa get tec aag 336 
Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Glu Ala Ser Lys 

75 80 8 5 

aag acc acc act act gaa gcc tct aag aag acc acc act act act aag 384 
Lys Thr Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Thr Lys 
90 95 100 105 

aag get tct acc tec act tec tct tec tct tct tct get tct aca aac 432 
Lys Ala Ser Thr Ser Thr Ser Ser Ser Ser Ser Ser Ala Ser Thr Asn 

no us 120 

tac tec get gtc tct ggt ggt gcc tec ggt aat ggt gaa acc act cgc 480 
Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly Asn Gly Glu Thr Thr Arg 

125 130 135 

tac tgg gat tgt tgt aag cct tct tgc agt tgg ccc ggt aag get gat 528 
Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ser Trp Pro Gly Lys Ala Asp 

140 145 150 

gtc acc tec cct gtt ggc tec tgt aac aag gat ggt aag act ctt get 576 
Val Thr Ser Pro Val Gly Ser Cys Asn Lys Asp Gly Lys Thr Leu Ala 

155 160 165 

gat aac aac act caa aac ggc tgt gtt ggt ggt age age tac acc tgt 624 
Asp Asn Asn Thr Gin Asn Gly Cys Val Gly Gly Ser Ser Tyr Thr Cys 
170 175 180 185 

aat gac aat caa cct tgg gtt gtt age gac gac ctt gcc tac ggt ttc 672 
Asn Asp Asn Gin Pro Trp Val Val Ser Asp Asp Leu Ala Tyr Gly Phe 
1 90 195 200 
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gcc get get tee att tet ggt ggt age gaa get aet tgg tgt tgt gee 720 
Ala Ala Ala Ser He Ser Gly Giy Ser Glu Ala Thr Trp Cys Cys Ala 

205 210 215 

tgt ttc gaa etc aca ttc ace tet act gcc gtc aag ggt aag aag atg 768 
Cys Phe Glu Leu Thr Phe Thr Ser Thr Ala Val Lys Gly Lys Lys Met 

220 225 230 

gtt gtt caa gta acc aac act ggt tet gac ctt ggc tet aac act ggt 816 
Val Val Gin Val Thr Asn Thr Gly Ser Asp Leu Gly Ser Asn Thr Gly 

235 240 245 

get cac ttt gac ttg caa atg ccc ggt ggt ggt gtt ggt ate tac aat 864 
Ala His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly Il e Tyr Asn 
250 255 260 265 

ggt tgt gcc act caa tgg ggt get ccc acc gat ggt tgg ggt gca aga 912 
Gly Cys Ala Thr Gin Trp Gly Ala Pro Thr Asp Gly Trp Gly Ala Arg 

270 275 280 

tac ggc ggt gtt tel let gcc tet gac tgt let aac ctt cct tet gcc 960 
Tyr Gly Gly Val Ser Ser Ala Ser Asp Cys Ser Asn Leu Pro Ser Ala 

285 290 295 

ctt caa get ggt tgt aag tgg aga ttc ggc tgg ttc aaa aac get gat 1008 
Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn Ala Asp 

300 305 310 

aac cca acc atg acc tac aaa caa gtt acc tgt ccc aag get ale act 1056 
Asn Pro Thr Met Thr Tyr Lys Gin Val Thr Cys Pro Lys Ala Ile Thr 

315 320 325 

gcc aag let ggc tgt tea aga aaa taa , 083 
Ala Lys Ser Gly Cys Ser Arg Lys 
330 335 



<2I0> 7 
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<211> 338 
<212> PRT 

<213> Mucor circinel loides CP99001 
<220> 

<221> sig_peptide 
<222> (-22)... (-1) 
<221> mat_peptide 
<222> (1). . . (316) 



<400> 7 

Met Lys Phe Thr Val Ala He Thr Ser He Ala Val Ala Leu Ala Leu 

" 20 -15 -,0 

Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys 

Gly Gly He Gly Trp Ser Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 

15 20 . 25 

Cvs Val Ala Gin Glu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro Gly 

30 35 40 

Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr Ser 

45 50 55 

Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr Thr 

60 65 70 

Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr 
75 80 85 



Ser Thr 
90 

Thr Ala Ala Ala Ser Thr Ser. Thr Ser Ser Ser Ala Gly Tyr 



Lys Val 



95 100 



105 

He Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp Asp 

"0 , 15 , 20 

Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr Gly 
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125 ,30 , 35 

Pro Val Asp Thr Cys Ala Ser Asn Gly He Ser Leu Leu Asp Ala Asn 

140 145 150 

Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn Asn 

155 160 165 170 

Gin Pro Trp Ala Val Asn Asp Glu Leu Ala Tyr Gly Phe Ala Ala Ala 

175 ,80 185 

Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr Glu 

190 195 200 

Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val Gin 

205 210 215 

Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Gin 

220 225 230 

Met Pro Gly Gly Gly Val Gly lie Phe Asn Gly Cys Ala Ala Gin Trp 
235 240 245 250 

Gly Ala Pro Asn Asp Gly Trp Gly Ala Arg Tyr Gly Gly Val Ser Ser 

255 260 265 

Val Ser Asp Cys Ala Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys 

270 275 280 

Trp Arg Phe Asn Trp Phe Lys Asn Ser Asp Asn Pro Thr Met Thr Phe 

285 290 295 

Lys Glu Vai Thr Cys Pro Ala Glu Leu Thr Thr Arg Ser Gly Cys Glu 

300 305 3,0 

Arg Lys 
315 



<2I0> 8 
<211> 1017 
<212> DNA 
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<213> Mucor circinel loides CP99001 
<220> 

<22I> sig_peptide 
<222> (1). . . (66) 
<221> mat_peptide 
<222> (67)... (1017) 

<400> 8 

atg aag ttc acc gtt get att act tea ate get gtt gca etc get etc 48 
Met Lys Phe Thr Val Ala He Thr Ser lie Ala Val Ala Leu Ala Leu 

~ 20 -«5 _,0 

age tct tct get gaa get get tct tgc age tct gtc tat ggt caa tgt 96 
Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys 

"5 1 c 

1 5 10 

ggt ggc att gga tgg agt gga cct acc tgt tgt gaa agt ggc tct act 144 
Gly Gly He Gly Trp Ser Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 

15 20 25 

tgc gtt get caa gaa ggc aac aaa tac tac tct caa tgt ctt ccc gga 192 
Cys Val Ala Gin Glu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro Gly 

30 35 4Q 

tec cac agt aac aat get ggt aac get age age acc aag aag aca tct 240 
Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr Ser 

45 50 55 

acc aag aca tct act acc acc gec aag get act get act gtc acc acc 288 
Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr Thr 

60 65 70 

aag aca gta acc aag aca act acc aag aca act acc aag act age act 336 
Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr Ser Thr 
75 80 85 90 
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432 



480 



528 



576 



act gcc get get tet act tee aee tet tet tet get ggt tae aag gtc 
Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys Val 

95 ,0 ° 105 

ate tet g gc ggt aaa tet ggc agt ggt tec aca act cgt tat tgg gat 
He Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp Asp 

110 1" 120 

t«t tgt aaa get tet tgc age tgg cct gga aaa get tet gtc act ggt 
Cvs Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr Gly 

125 130 I35 

cct gtt gac ace tgt gcc tec aat ggt ate tet tta tta gat gee aat 
Pro Val Asp Thr Cys Ala Ser Asn Gly I, e Ser Leu Leu Asp Ala Asn 

140 '45 150 

set eaa agt ggt tgt aac ggt ggt aat ggt ttc atg tgt aac aac aac 
AU Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn Asn 
155 160 165 I70 

caa cct tgg get gtc aat gat gag etc get tac ggt ttc get get gcc 624 
Gin Pro Trp Ala Val Asn Asp Glu Leu Ala Tyr Gly Phe Ala Ala Ala 

175 180 , 85 

tet alt get ggc tec aac gaa get gga tgg tgt lgt ggc tgt ut gaa m 
Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr Glu 

190 195 2 oo 

ttg aee tie act tet ggc get get tet gga aag aag atg gtt gtt caa 720 
Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val. Gin 

205 210 215 

gtt acc aac acc ggt ggc gat tta ggc tet aac cac ttt gat ttg caa 768 
Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Gin 

220 225 230 

atg ccc ggt ggt ggc gtt ggt ate ttc aat ggc tgt get get caa tgg 816 
Met Pro Gly Gly Gly Val Gly lie Phe Asn Gly Cys Ala Ala Gin Trp 
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235 

ggc get 
Gly Ala 



ccc aat 
Pro Asn 



gtc tct 
Val Ser 

tgg aga 
Trp Arg 

aag gaa 
Lys Glu 
300 
aga aag 
Arg Lys 
315 



240 

gat ggc tgg gga get 
Asp Gly Trp Gly Ala 
255 

gac tgt gee tct clt ccc tct 
Asp Cys Ala Ser Leu Pro Ser 
270 275 
ttc aac tgg ttc aag aac tct 
Phe Asn Trp Phe Lys Asn Ser 
285 290 
gtt acc tgt cct get gaa tta 
Val Thr Cys Pro Ala Glu Leu 

305 
taa 



245 
aga tat ggt 
Arg Tyr Gly 
260 

get ctt caa 
Ala Leu Gin 



gat aac cct 
Asp Asn Pro 

act act cgc 
Thr Thr Arg 
310 



250 

ggt gtc age tct 864 
Gly Val Ser Ser 
265 

get ggt tgt aaa 912 
Ala Gly Cys Lys 
280 

acc atg acc ttc 960 
Thr Met Thr Phe 
295 

tea ggt tgc gaa 1008 
Ser Gly Cys Glu 

1017 



<210> 9 
<2 1 1 > 387 
<212> PRT 

<213> Mucor circinel loides CP99001 
<220> 

<221> sig_peptide 
<222> (-22)... (-1) 
<221> mat_pept ide 
<222> (1). . . (365) 

<400> 9 

Met Lys Phe Thr Val Ala He Thr Ser He Ala Va! Ala Leu , 
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-20 



-15 



10 



Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys 



- 5 1 



Gly Gly He Gly Trp Thr Gly Pro Thr Cys Cys Asp Ala 



15 



20 



10 

Gly Ser Thr 
25 



Cvs Lys Ala Gin Lys Asp Asn Lys Tyr Tyr Ser Gin Cys He Pro Lys 

30 35 40 

Pro Lys Gly Ser Ser Ser Ser Ser Ser Cys Ser Ser Val Tyr Ser Gin 

45 50 55 

CVS Gly Gly I le G ,y Trp Ser Gly Pro Thr Cys Cys Glu Ser Gly Ser 

60 65 70 

Thr Cys Val Ala Gin Glu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro 
75 80 85 90 

Gly Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr 

95 ioo 105 

Ser Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr 

1,0 "5 120 

Thr Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr Ser 

125 130 135 

Thr Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys 

140 MB ,50 

Val Ile Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp 

Asp Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr 

175 185 
Gly Pro v., Asp Thr Cys Ala Ser Asn Gly ,l e Ser Leu Leu Asp Ala 

190 '95 2 oo 

Asn Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn 
205 210 215 
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Asn Gin Pro Trp Ala Val Asn Asp GIu Leu Ala Tyr Gly Phe Ala Ala 

220 225 230 

Ala Ser He Ala Gly Ser Asn GIu Ala Gly Trp Cys Cys Gly Cys Tyr 
235 240 245 25 o 

GIu Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val 

255 260 265 

Gin Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu 

270 275 280 

Gin Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ala Ala Gin 

285 290 295 

Trp Gly Ala Pro Asn Asp Gly Trp Gly Ala Arg Tyr Gly Gly Val Ser 

300 305 310 

Ser Val Ser Asp Cys Ala Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys 

315 320 325 330 

Lys Trp Arg Phe Asn Trp Phe Lys Asn Ser Asp Asn Pro Thr Met Thr 

335 340 345 

Phe Lys GIu Val Thr Cys Pro Ala GIu Leu Thr Thr Arg Ser Gly Cys 
350 355 360 

GIu Arg Lys 
365 

<210> 10 
<2I1> 1164 
<2I2> DNA 

<2I3> Mucor circinel loides CP99001 
<220> 

<221> sig_peptide 
<222> (1). . . (66) 
<22I> mat_pept ide 
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<222> (67)... (1164) 
<400> 10 

atg aag ttc acc gtt get att act tea ate get gtt gca etc get etc 48 
Met Lys Phe Thr Val Ala lie Thr Ser He Ala Val Ala Leu Ala Leu 

-20 -15 -jo 

age tct tct get gaa get get tct. tgc age tct gtc tat ggt caa tgt 96 
Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys 
" 5 15 , 0 

ggt ggc att ggc tgg act ggt cct aca tgt tgt gat get gga teg acc 144 
Gly Gly He Giy Trp Thr Gly Pro Thr Cys Cys Asp Ala Gly Ser Thr 

15 20 25 

tgt aaa get caa aag gat aac aaa tat tat tct caa tgt att ccc aaa 192 
Cys Lys Ala Gin Lys Asp Asn Lys Tyr Tyr Ser Gin Cys He Pro Lys 

30 35 40 

ccc aag ggt tec tec tea tea tea tea tgt agt tec gtc tat agt caa 240 
Pro Lys Gly Ser Ser Ser Ser Ser Ser Cys Ser Ser Val Tyr Ser Gin 

45 50 55 

Igc ggt ggc att gga tgg agt gga cct acc tgt tgt gaa agt ggc tct 288 
Cys Gly Gly lie Gly Trp Ser Gly Pro Thr Cys Cys Glu Ser Gly Ser 

60 65 70 

act tgc gtt get caa gaa ggc aac aaa lac tac tct caa tgt ctt ccc 336 
Thr Cys Val Ala Gin Glu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro 
75 80 85 go 

gga tec cac agt aac aat get ggt aac get age age acc aag aag aca 384 
Gly Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr 

95 100 io5 

tct acc aag aca tct act acc acc gec aag get act get act gtc acc 432 
Ser Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr 
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110 115 120 

acc aag aca gta acc aag aca act acc aag aca act acc aag act age 480 
Thr Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr Ser 

125 130 I35 

act act gec get get tct act tec acc tct let tct get ggt tac aag 528 
Thr Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys 

140 H5 i 50 

gtc ate tct ggc ggt aaa tct ggc agt ggt tec aca act cgt tat tgg 576 
Val He Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp 

155 1 go ice 

,ou 155 170 

gat tgt tgt aaa get tct tgc age tgg cct gga aaa get tct gtc act 624 
Asp Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr 

175 180 185 

ggt cct gtt gac acc tgt gee tec aat ggt ate tct tta tta gat gec 672 
Gly Pro Val Asp Thr Cys Ala Ser Asn Gly He Ser Leu Leu Asp Ala 

190 195 200 

aat get caa agt ggt tgt aac ggt ggt aat ggt He atg tgt aac aac 720 
Asn Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn 

205 210 215 

aac caa cct tgg get gtc aat gat gag etc get lac ggt ttc get get 768 
Asn Gin Pro Trp Ala Val Asn Asp GIu Leu Ala Tyr Gly Phe Ala Ala 

220 225 230 

gec tct att get ggc tec aac gaa get gga tgg tgt tgt ggc tgt tat 816 
Ala Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr 
235 240 245 250 

gaa ttg acc ttc act tct ggc get get tct gga aag aag atg gtt gtt 864 
Glu Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val 

255 260 265 

caa gtt acc aac acc ggt ggc gat tta ggc tct aac cac ttt gat ttg 912 
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Gin Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu 

270 275 280 

caa atg ccc ggt ggt ggc gtt ggt ate ttc aat ggc tgt get get caa 960 
Gin Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ala Ala Gin 

285 290 295 

tgg ggc get ccc aat gat ggc tgg gga get aga tat ggt ggt gtc age 1008 
Trp Gly Ala Pro Asn Asp Gly Trp Gly Ala Arg Tyr Gly Gly Val Ser 

300 305 310 

let gtc tct gac tgt gec tct ctt ccc tct get ctt caa get ggt tgt 1056 
Ser Val Ser Asp Cys Ala Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys 
315 320 325 330 

aaa tgg aga ttc aac tgg ttc aag aac tct gat aac cct acc atg acc 1104 
Lys Trp Arg Phe Asn Trp Phe Lys Asn Ser Asp Asn Pro Thr Met Thr 

335 340 345 

ttc aag gaa gtt acc tgt cct get gaa tta act act cgc tea ggt tgc 1152 
Phe Lys Glu Val Thr Cys Pro Ala Glu Leu Thr Thr Arg Ser Gly Cys 

350 355 360 

gaa aga aag taa 

1164 

Glu Arg Lys 
365 

<210> 11 
<2 I J> 346 
<212> PRT 

<213> Phycomyces nitens CP99002 
<220> 

<221> sig_peptide 
<222> (-19)... (-1) 
<221> mat_pept ide 
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<222> (1). . . (327) 



26/73 



PCT/JP99/05884 



<400> 11 

Met Lys Phe Ser He He Ala Ser Ala Leu Leu Leu Ala Ala Ser Ser 

"15 -10 _ 5 

Thr Tyr Ala Ala Glu Cys Ser Gin Gly Tyr Gly Gin Cys Gly Gly Lys 

1 5 10 

Met Trp Thr Gly Pro Thr Cys Cys Thr Ser Gly Phe Thr Cys Val Gly 

15 20 25 

Ala Glu Asn Asn Glu Trp Tyr Ser Gin Cys He Pro Asn Asp Gin Val 
30 35 40 45 

Gin Gly Asn Pro Lys Thr Thr Thr Thr Thr Thr Thr Lys Ala Ala Thr 

50 55 60 

Thr Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr 

65 70 75 

Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr Thr 

80 85 go 

Lys Thr Thr Thr Lys Thr Thr Thr Thr Lys Ala Ala Thr Thr Thr Ser 

95 100 105 

Ser Ser Asn Thr Gly Tyr Ser Pro lie Ser Gly Gly Phe Ser Gly Asn 
110 1,5 120 125 

Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ala Trp 

130 J35 , 40 

Asp Gly Lys Ala Ser Val Thr Lys Pro Val Leu Thr Cys Ala Lys Asp 

145 150 , 55 

Gly Val Ser Arg Leu Gly Ser Asp Val Gin Ser Gly Cys Val Gly Gly 
'50 165 ,70 

Gin Ala Tyr Met Cys Asn Asp Asn Gin Pro Trp Val Val Asn Asp Asp 
175 180 i 8 5 
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Leu Ala Tyr Gly Phe Ala Ala Ala Ser Leu Gly Ser Ala Gly Ala Ser 
190 195 200 2 o5 

Ala Phe Cys Cys Gly Cys Tyr GIu Leu Thr Phe Thr Asn Thr Ala Val 

210 215 220 

Ala Gly Lys Lys Phe Val Val Gin Val Thr Asn Thr Gly Asp Asp Leu 

225 230 235 

Ser Thr Asn His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly Tyr 

240 245 250 

Phe Asn Gly Cys Gin Ser Gin Trp Asn Thr Asn Thr Asp Gly Trp Gly 

255 260 265 

Ala Arg Tyr Gly Gly He Ser Ser He Ser Glu Cys Asp Lys Leu Pro 

270 275 280 285 

Thr Gin Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn 

290 295 300 

Ala Asp Asn Pro GIu Val Thr Phe Lys Ala Val Thr Cys Pro Ala Glu 

305 3,o 315 

He He Ala Lys Thr Gly Cys GIu Arg Lys 
320 325 



<210> 12 
<211> 1041 
<2I2> DNA 

<213> Phycomyces nitens CP99002 
<220> 

<221> sig_peptide 
<222> (])... (57) 
<221> mat_peptide 
<222> (58)... (1041) 
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48 



<400> 12 

atg aag ttc tec ate ate get tec gee ctt etc etc get gee age tec 
Met Lys Phe Ser He He Ala Ser Ala Leu Leu Leu Ala Ala Ser Ser 

" I5 -10 - 5 

act tac get get gaa tgc age caa ggc tat ggc cag tgt ggt g gc aag 96 
Thr Tyr Ala Ala Giu Cys Ser Gin Gly Tyr Gly Gin Cys Gly Gly Lys 

1 5 10 

atg tgg act ggt ccc acc tgc tgc acc tec ggc ttc acc tgt gta ggt 144 
Met Trp Thr Gly Pro Thr Cys Cys Thr Ser Gly Phe Thr Cys Val Gly 

15 20 25 

gec gaa aac aac gag tgg tac tct cag tgt ate ccc aac gat caa gtc 192 
Ala Glu Asn Asn Glu Trp Tyr Ser Gin Cys He Pro Asn Asp Gin Val 

cag ggt aac ccc aag acc acc acc acc acc acc acc aag get gec act 240 
Gin Gly Asn Pro Lys Thr Thr Thr Thr Thr Thr Thr Lys Ala Ala Thr 

50 55 60 

acc acc aag get cct gtc acc acc acc aag gee acc acc acc acc acc 288 
Thr Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr 

65 70 75 

acc aag gee cct gtc acc acc acc aag gec act act act acc acc acc 336 
Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr Thr 

80 85 90 

aag acc acc acc aag acc acc acc acc aag get gee acc acc acc tec 384 
Lys Thr Thr Thr Lys Thr Thr Thr Thr Lys Ala Ala Thr Thr Thr Ser 

95 100 105 

tct tec aac act ggc lac age ccc att tct ggt ggc ttc tct gga aac 432 
Ser Ser Asn Thr Gly Tyr Ser Pro lie Ser Gly Gly Phe Ser Gly Asn 
1,0 115 120 125 

ggt cgc act acc cgc tac tgg gat tgc tgc aag ccc tct tgc gee tgg 480 
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GlY Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser Cys A!a Trp 

130 '35 140 

gac gga aag get tct gta act aagect gta etc ace tgt gee aag gat 
Asp Gly Lys Ala Ser Val Thr Lys Pro Val Leu Thr Cys Ala Lys Asp 

145 150 155 

«t gtc age cgt etc ggt tec gat gtc eag age ggt tgc gte gge gge 
Gly Val Ser Arg Leu Gly Ser Asp Val Gin Ser Gly Cys Val Gly Gly 

160 165 170 

cag gee tac atg tgc aat gac aac cag ccc tgg gtt gtc aat gac gac 
Gin Ala Tyr Met Cys Asn Asp Asn Gin Pro Trp Val Val Asn Asp Asp 

175 180 185 

ctt gee tac ggt ttc get get gee agt etc ggt age gee ggt gee tct 
Leu Ala Tyr Gly Phe Ala Ala Ala Ser Leu Gly Ser Ala Gly Ala Ser 



576 



624 



672 



190 195 2 oo 



205 

gca ttc tgc tgc gge tgt tac gag ctt acc ttc acc aac act get gtc 720 
Ala Phe Cys Cys Gly Cys Tyr Glu Leu Thr Phe Thr Asn Thr Ala Val 

210 215 220 

get gge aag aag ttt gte gtc cag gtc ace aac ace ggt gat gat etc 768 
Ala Gly Lys Lys Phe Val Val Gin Val Thr Asn Thr Gly Asp Asp Leu 

225 230 235 

age ace aac cae ttt gat ttg cag atg ccc gge ggt ggt gtc gge tac 816 
Ser Thr Asn His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly Tyr 

240 245 25 o 

ttc aac gge tgc cag tec cag tgg aac acc aac acc gat gge tgg ggt 864 
Phe Asn Gly Cys Gin Ser Gin Trp Asn Thr Asn Thr Asp Gly Trp Gly 

255 260 265 

get cgc tat gge ggt att age tct att tea gag tgc gac aag ctt eel 912 
Ala Arg Tyr Gly Gly He Ser Ser He Ser Glu Cys Asp Lys Leu Pro 
270 275 280 285 
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acc cag ttg cag get ggt tgc aag tgg aga ttc gga tgg ttc aag aac 960 
Thr Gin Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn 

290 295 300 

get wc aac cca gag gtc acc ttc aag get gtt act tgc cct gee gag 1008 
Ala Asp Asn Pro Glu Val Thr Phe Lys Ala Val Thr Cys Pro Ala Glu 

305 310 315 

ate att gee aag act ggt tgc gag cgc aag taa 
He He Ala Lys Thr Gly Cys Glu Arg Lys 
320 325 



1041 



<210> 13 
<211> 1043 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig_peptide 
<222> (16)... (84) 
<221> mat_peptide 
<222> (84).. . (1043) 

<400> 13 

ggatcctggg acaag atg aag ttc ate act ate gee tec tec gee etc ctt 51 
Met Lys Phe He Thr He Ala Ser Ser Ala Leu Leu 
-20 -, 5 
gec etc gee ctt ggc act gag atg gec tec gee get gag tgc tec aag 99 
Ala Leu Ala Leu Gly Thr Glu Met Ala Ser Ala Ala Glu Cys Ser Lys 

-•0 -5 

b 1 5 

etc tac gga cag tgc ggc gga aag aac tgg aac ggc ccc acc tgc tgc 147 
Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn Gly Pro Thr Cys Cys 
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10 15 20 

gag age ggc teg ace tgc aag gtc teg aat gac tac tac age cag tgc 195 
Glu Ser Gly Ser Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys 

25 30 35 

ctg ccg age ggc tec teg gga aac aag teg age gag teg gee cae aag 243 
Leu Pro Ser Gly Ser Ser Gly Asn Lys Ser Ser Glu Ser Ala His Lys 

40 45 50 

aag ace acg ace get gee cae aag aag ace acg ace gee get cae aag 291 
Lys Thr Thr Thr Ala Ala His Lys Lys Thr Thr Thr Ala Ala His Lys 

55 60 65 

aag act acg acc get ccc gec aag aag acc acg ace gtc gee aag gel 339 
Lys Thr Thr Thr Ala Pro Ala Lys Lys Thr Thr Thr Val Ala Lys Ala 
70 75 80 85 

teg act ccg tec aac teg age age teg tct teg gga aag tac age get 387 
Ser Thr Pro Ser Asn Ser Ser Ser Ser Ser Ser Gly Lys Tyr Ser Ala 

gtc age ggt ggc get age ggc aac ggc gtc act acc cgc tac tgg gac 435 
Val Ser Gly Gly Ala Ser Gly Asn Gly Vai Thr Thr Arg Tyr Trp Asp 

•05 no I]5 

tgc tgc aag get teg tgc teg tgg ccc ggc aag get aac gtc age teg 483 
Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Asn Val Ser Ser 

120 125 130 

cct gtc aag tec tgc aac aag gac ggc gtc acc get ctt age gac tec 531 
Pro Val Lys Ser Cys Asn Lys Asp Gly Val Thr Ala Leu Ser Asp Ser 

135 140 145 

aac gec cag tec ggc tgc aac ggc ggc aac tec tac atg tgc aac gac 579 
Asn Ala Gin Ser Gly Cys Asn Gly Gly Asn Ser Tyr Met Cys Asn Asp 

150 155 160 ,65 

aac cag cca tgg get gtc aac gac aac ctt get tac ggt ttc get gec 627 
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Asn Gin Pro Trp Ala Val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala 

170 175 , 80 

get gec att age ggc ggt ggc gag age cgc tgg tgc tgc tec tgc ttc 675 
Ala Ala lie Ser Gly Gly Gly Glu Ser Arg Trp Cys Cys Ser Cys Phe 

185 190 195 

gag etc aee ttc aee tec ace age gtt get ggc aag aag atg g tc gtc 723 
do Leu Thr Phe Thr Ser Thr Ser Val Ala Gly Lys Lys Met Val Val 

200 205 210 

cag gtc acc aac act ggc ggt gac ett ggc age teg ace ggt gee eac 771 
Gin Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Ser Thr Gly Ala His 

215 220 225 

ttc gat etc cag atg ccc ggc ggc ggc gtc ggc ate ttc aac gga tgc 819 
Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys 
230 235 240 245 

teg tec cag tgg ggc get ccc aac gac ggc tgg ggc teg cgc tac ggc 867 
Ser Ser Gin Trp Gly Ala Pro Asn Asp Gly Trp Gly Ser Arg Tyr Gly 

250 255 260 

gge ate age tec gee age gac tgc teg tec etc ccc age gee etc cag 915 
Gly He Ser Ser Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin 

265 270 275 

gee ggc tgc aag tgg cgc tic aac tgg tic aag aac gee gac aac ccg 963 
Ala Gly Cys Lys Trp Arg Phe Asn Trp Phe Lys Asn Ala Asp Asn Pro 

280 285 290 

tec atg acc tac aag gag gtc acc tgc ccc aag gag ate acc get aag 101 1 
Ser Met Thr Tyr Lys Glu Val Thr Cys Pro Lys Glu He Thr Ala Lys 

295 300 305 

acc gga tgc teg cgc aag taa aegcagg alec ]043 
Thr Gly Cys Ser Arg Lys 
310 315 
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<210> 14 
<211> 40 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 14 

Ala Glu Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn 
1 5 . " 15 

Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr Cys Lys Val Ser Asn Asp 

20 25 3 0 

Tyr Tyr Ser Gin Cys Leu Pro Ser 
35 4 0 

<210> 15 
<2 1 1 > 22 
<212> PRT 

<213> Mucor circinel loides CP99001 
<400> 15 

Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys Gly Gly He Gly Trp Ser 

15 



1 5 10 



Gly Pro Thr Cys Cys Glu 
20 

<210> 16 
<211> 23 
<212> PRT 

<213> Phycomyces nitens CP99002 
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<400> 16 

Ala GIu Cys Ser Gin Gly Tyr Giy Gin Cys Gly Gly Lys Met Trp Thr 
1 5 10 I5 

. Gly Pro Thr Cys Cys Thr Ser 

20 

<210> 17 
<211> 39 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequencerconsensus 
sequence 

<400> 17 

Xaa Xaa Xaa Xaa Xaa Xaa Gin Cys Gly Gly Xaa Xaa Xaa Xaa Gly Xaa 

' 5 10 15 

Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Asn 

20 25 30 

Xaa Xaa Tyr Xaa Gin Cys Xaa 

35 

<2I0> 18 
<2 1 1 > 39 
<2I2> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (CBD) 

<400> 18 

Xaa Xaa Xaa Xaa Xaa Xaa Gin Cys Gly Gly Xaa Xaa Xaa Xaa Gly Xaa 



1 5 10 



15 



Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Asn 

20 25 30 

Xaa Xaa Tyr Xaa Gin Cys Xaa 

35 

<210> 19 
<211> 38 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence-consensus 
sequence (CBD) 

<400> 19 

Cys Ser Xaa Xaa Tyr Xaa Gin Cys Gly Gly Xaa Xaa Trp Xaa Gly Pro 

Thr Cys Cys Xaa Xaa Gly Xaa Thr Cys Xaa Xaa Xaa Xaa Xaa Asn Xaa 

20 25 30 

Xaa Tyr Ser Gin Cys Xaa 

35 
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<210> 20 
<211> 38 
<212> PRT 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:consensus 
sequence (CBD) 

<400> 20 

Cys Ser Xaa Xaa Tyr Xaa Gin Cys Gly Gly Xaa Xaa Trp Xaa Gly Pro 

1 5 io , 5 

Thr Cys Cys Xaa Xaa Gly Xaa Thr Cys Xaa Xaa Xaa Xaa Xaa Asn Xaa 

20 25 30 

Xaa Tyr Ser Gin Cys Xaa 
35 



<210> 21 
<211> 38 
<212> PRT 

<213> Arti f iciai Sequence 



<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (CBD) 

<400> 21 

Cys Ser Lys Xaa Tyr Xaa Gin Cys Gly Gly Lys Xaa Trp Xaa Gly Pro 
1 5 jo ig 
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Thr Cys Cys Glu Ser Gly Ser Thr Cys Xaa Xaa Xaa Xaa Xaa Asn Xaa 

20 25 • go 

Xaa Tyr Ser Gin Cys Xaa 

35 

<210> 22 
<211> 36 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 22 

Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn Gly Pro 

1 5 10 15 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Lys Val Ser Asn Asp Tyr Tyr 

20 25 go 

Ser Gin Cys Leu 

35 

<2I0> 23 
<211> 36 
<212> PRT 

<2I3> Rhizopus oryzae CP96001 
<400> 23 

Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asp Trp Asn Gly Pro 

1 5 10 I5 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Lys Val Ser Asn Asp Tyr Tyr 

20 25 30 

Ser Gin Cys Leu 
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35 

<210> 24 
<211> 38 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 24 

Cys Ser Lys Ala Tyr Tyr Gin Cys Gly Gly Lys Asn Trp Asp Gly Pro 

1 5 10 15 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Val Asp Tyr Pro Asp Asn Pro 

20 25 30 

Phe Tyr Ser Gin Cys Val 
35 

<210> 25 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (CBD) 

<400> 25 

Cys Ser Ser Val Tyr Xaa Gin Cys Gly Gly He Gly Trp Xaa Gly Pro 

1 5 10 15 

Thr Cys Cys Xaa Xaa Gly Ser Thr Cys Xaa Ala Gin Xaa Xaa Asn Lys 
20 25 30 
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Tyr Tyr Ser Gin Cys Xaa 
35 

<210> 26 
<211> 38 
<212> PRT 

<213> Mucor circinel loides CP99001 
<400> 26 

Cys Ser Ser Val Tyr Gly Gin Cys Gly Gly He Gly Trp Ser Gly Pro 

' 5 10 , 5 

Thr Cys Cys GIu Ser Gly Ser Thr Cys Val Ala Gin Glu Gly Asn Lys 

20 25 3 0 

Tyr Tyr Ser Gin Cys Leu 

35 

<210> 27 
<211> 38 
<212> PRT 

<213> Mucor circinel loides CP99001 
<400> 27 

Cys Ser Ser Val Tyr Gly Gin Cys Gly Gly He Gly Trp Thr Gly Pro 

15 10 is 

Thr Cys Cys Asp Ala Gly Ser Thr Cys Lys Ala Gin Lys Asp Asn Lys 

20 25 30 

Tyr Tyr Ser Gin Cys He 

35 
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<210> 28 
<211> 38 
<212> PRT 

<213> Phycomyces nitens CP99002 
<400> 28 

Cys Ser Gin Gly Tyr Gly Gin Cys Gly Gly Lys Met Trp Thr Gly Pro 

15 10 15 

Thr Cys Cys Thr Ser Gly Phe Thr Cys Val Gly Ala Glu Asn Asn Glu 

20 25 30 

Trp Tyr Ser Gin Cys He 
35 



<210> 29 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:consensus 
sequence (linker) 

<400> 29 

Xaa Thr Arg Tyr Xaa Asp Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 10 
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<210> 30 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-consensus 
sequence (linker) 



<400> 30 

Tyr Xaa Xaa Xaa Ser Gly Gly Xaa Ser Gly 
1 5 10 



<210> 31 
<211> 10 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence-consensus 
sequence (linker) 

<400> 31 

Tyr Xaa Xaa Xaa Xaa Gly Gly Xaa Xaa Gly 
1 s 



10 



<210> 32 
<211> 10 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (linker) 

<400> 32 

Tyr Xaa Xaa Xaa Xaa Gly Gly Xaa Xaa Gly 
1 5 jo 

<210> 33 
<211> 10 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 33 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly 
1 5 10 

<210> 34 
<211> 10 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 34 

Tyr Ser He Val Ser Gly Gly Ala Ser Gly 
1 5 , 0 
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<210> 35 

<211> 10 
<212> PRT 

<2I3> Mucor circinel loides CP99001 
<400> 35 

Tyr Lys Val He Ser Gly Gly Lys. Ser Gly 
1 5 10 

<210> 36 
<211> 10 
<212> PRT 

<213> Phycomyces nitens CP99002 
<400> 36 

Tyr Ser Pro He Ser Gly Gly Phe Ser Gly 
1 5 io 

<210> 37 
<2I1> 26 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 37 

Ala Lys Ala Ser Thr Pro Ser Asn Ser Ser Ser Ser Ser Ser Gly Lys 

1 5 io , 5 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly 
20 25 
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<210> 38 
<211> 10 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 38 

Asn Ala Asp Asn Pro Ser Met Thr Tyr Lys 
1 5 10 

<210> 39 
<211> 10 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 39 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly 
1 5 io 

<210> 40 
<211> 17 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 40 

Ser Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys 

1 5 io , 5 

Lys 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/24879 



45/73 



PCT/JP99/05884 



<210> 41 
<211> 18 
<212> PRT 

<213> Rhizopus oryzae CP96001 



<400> 41 

Tyr Gly Gly He Ser Ser Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala 

1 5 io I5 

Leu Gin 



<210> 42 
<211> 6 
<212> PRT 

<2I3> Rhizopus oryzae CP96001 
<400> 42 

Arg Phe Asn Trp Phe Lys 
1 5 



<210> 43 
<211> 20 
<212> DNA 

<213> Art if icial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 43 
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aaraaytgga ayggnccnac 

<210> 44 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 44 

ttraaccart traancg 

<210> 45 
<211> 17 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence .primer 
<400> 45 

ttraaccart traayct 

<210> 46 
<211> 23 
<212> DNA 

<2I3> Artificial Sequence 



20 



17 



17 
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<220> 

<223> Description of Artificial Sequence:p) 
<400> 46 

caatgtcttc cctctggaag cag 

<210> 47 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pri 
<400> 47 

tgcccttagt gacagcaatg ccc 

<210> 48 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencerpri 
<400> 48 

cttccttccg cactccaagc tgg 
<210> 49 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 49 

ccagcttgga gtgcggaagg aag 

<210> 50 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 50 

tcactaaggg cagtgacacc ate 

<210> 51 
<211> 22 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 51 

cagagggaag acattgagag tag 

<210> 52 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 52 

acaacattat ttctlcaaac atg 

<210> 53 
<211> 23 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 53 

aaatgccgca tcaagtttta ttg 

<210> 54 
<211> 23 
<212> DNA 

<213> Arti ficial Sequence 



23 



23 



23 
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<220> 

<223> Description of Artificial Sequence:pri 
<400> 54 

ttcacttcta cctctgttgc tgg 

<210> 55 
<211> 34 
<212> DMA 

<2I3> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:pri 
<400> 55 

gtaataaact tcatagatct atgtaaaaag aatg 

<210> 56 
<211> 32 
<212> DMA 

<213> Art if icial Sequence 
<220> 

<223> Description of Artificial Sequence.pr im ( 
<400> 56 

ggatgagtat aaaagatctt attttcttga ac 
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<210> 57 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:priiner 
<400> 57 

cactttcaga age n tang ccac 

<210> 58 
<211> 22 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pri ra er 
<400> 58 

gagctagagc cagagttaga ag 

<210> 59 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



24 



22 



<220> 

<223> Description 



of Artificial Sequence :prmer 
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<400> 59 

gagaactgac atcggcctta cc 

<210> 60 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pri 
<400> 60 

acaacattat Itctlcgaat atg 

<210> 61 
<211> 23 
<2I2> DNA 

<213> Arti ficiai Sequence 
<220> 

<223> Description of Artificial Sequence :prim< 
<400> 61 

tttagcagca gaggccattt cag 

<210> 62 
<211> 23 
<212> DNA 
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<220> 

<223> Description of Artificial Sequencerprimer 
<400> 62 

ttttctatcc tgatacagag atg 

<210> 63 
<211> 23 
<212> DNA 

<213> Arti ficial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 63 

gcgctcataa aacgactact acc 

<210> 64 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencerpri 



mer 



<400> 64 

tgcccttagt gacagcaatg tec 
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<210> 65 
<211> 30 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 65 

caagaaaata agatctttta tactcctact 

<2I0> 66 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer 
<400> 66 

aacggcaata aggcctctga atgtagc 

<210> 67 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence. -primer 
<400> 67 

gaaagcaatg gccagaaaac ttctgaaag 

<210> 68 
<211> 27 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 68 

gcttcaaact ctctagactc tagcggc 

<210> 69 
<211> 24 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 69 

cggtaaggcc gacgtcagtt ctcc 

<210> 70 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 70 

tacaggagcc aacaggggag gtg 

<210> 71 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer 
<400> 71 

ttcacagcag gtaggtccat tec 

<210> 72 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pri 
<400> 72 
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cctacggttt cgccgctgct tec 

23 

<210> 73 
<2I1> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
<400> 73 

tagataccaa caccaccacc ggg 

<210> 74 
<211> 23 
<2I2> DNA 

<213> Artificial Sequence 



primer 



<220> 

<223> Description of Artificial Sequence .-primer 
<400> 74 

tgaagttcct taccattgcc tec 

<2I0> 75 
<21l> 23 
<212> DNA 

<213> Artificial Sequence 



23 



23 
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<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 75 

tggtgaaacc actcgctact ggg 

<210> 76 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 76 

ttctgcctct gactgttcta acc 

<2I0> 77 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 77 

aatagagtta ctctatacga tag 
<210> 78 



23 



23 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencerprimer 
<400> 78 

caccaccaga gacagcggag tag 

<210> 79 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 79 

tgcgttgatt atcctgacaa tec 

<210> 80 
<21i> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 



23 
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<400> 80 

gcggatccat gaagttcctt accattgcc 



<210> 81 
<2I1> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer imer 
<400> 81 

gcggatcctt attttcttga acagccaga 

<210> 82 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer 
<400> 82 

gtggaggtga gate t teat t gggaac 

<210> 83 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



29 



29 



26 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 83 

cagcggagta ctttgtagaa gcag 

<210> 84 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 84 

gggagatctt gggacaagat gaagtttatt actattg 

<210> 85 
<211> 53 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:pri 



mer 



<400> 85 

gglcaaacaa gtctgtgcgg atcctgggac aagalggcca agttcttcct tac 



24 



37 



53 
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<210> 86 
<211> 132 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence .primer 
<400> 86 

gggggatccl gggacaagat gaagttcatc actatcgcct cctccgccct ccttgccctc 60 
gccc.tggca ctgagalggc c.ccgccgct gagtgctcca agctctacgg ccagtgcggc 120 
ggaaagaact gg 

132 

<210> 87 
<211> 136 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 87 

ggccgactcg ctcgacttgl ttcccgagga gccgctcggc aggcactggc tgtagtagtc 60 
attcgagacc ttgcaggtcg agccgctctc gcagcaggtg gggccgttcc agtlctttcc 120 
gccgcactgg ccgtag 

136 

<210> 88 
<211> 150 
<212> DNA 
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<220> 

<223> Description of Artificial Sequence. -primer 
<400> 88 

gggctcgagt tggacggagt cgaagccttg gcgacggtcg tggtcttctt ggcgggagcg 60 
gtcgtagtct tcttgtgagc ggcggtcgtg gtct tct tgt gggcagcggt cgtggtcttc 120 
ttgtgggccg actcgctcga cttgtttccc 

1 bU 

<210> 89 
<211> 158 
<212> DNA 

<2 13> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 89 

ggaaacaagt cgagcgagtc ggcccacaag aagaccacga ccgctgccca caagaagacc 60 
acgaccgccg ctcacaagaa gactacgacc gctcccgcca agaagaccac gaccgtcgcc 120 
aaggcttcga ctccgtccaa ctcgagcagc tcgtcclc 158 

<210> 90 
<211> 160 
<212> Di\A 

<213> Arti f icial Sequence 
<220> 
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<223> Description of Artificial Sequence :pr finer 
<400> 90 

gtccttgttg caggacttga caggcgagct gacgttagcc ttgccgggcc acgagcacga 60 

agccttgcag cagtcccagt agcgggtagt gacgccgttg ccgctagcgc caccgctgac 120 



160 



agcgctgtac tttcccgagg acgagctgct cgagttggac 

<210> 91 
<211> 120 
<212> D.NA 

<213> Arti ficial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 91 

agcccatggc tggttgtcgt tgcacatgta ggagttgccg ccgttgcagc cggactgggc 60 
gttggagtcg ctaagagcgg tgacgccgtc cttgttgcag gacttgacag gcgagctgac 120 

<210> 92 
<211> 118 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 92 

ggtgagctcg aagcaggagc agcaccagcg gctctcgcca ccgccgctaa tggcagcggc 60 
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agcgaaaccg taagcaaggt tgtcgttgac agcccatggc tggttgtcgt tgcacatg 118 

<210> 93 
<211> 154 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 93 

gtgcccactt cgatctccag atgcccggcg gcggcgtcgg catcttcaac ggatgctcgt 60 
cccagtgggg cgctcccaac gacggctggg gctcgcgcta cggcggcatc agctccgcca 120 
gcgactgctc gtccctcccc agcgccctcc aggc J54 

<210> 94 
<211> 154 
<2 I 2> DNA 

<2 1 3> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:primer 
<400> 94 

ggggggatcc tgcgtttact tgcgcgagca tccggtctta gcggtgatct ccttggggca 60 
ggtgacctcc ttgtaggtca tggacgggtt gtcggcgttc ttgaaccagt tgaagcgcca 120 
cttgcagccg gcctggaggg cgctggggag ggac 154 

<2I0> 95 
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<211> 117 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence rprimer 
<400> 95 

ggggagctca ccttcacctc caccagcgtt gctggcaaga agatggtcg. ccaggtcacc 60 
aacactggcg gtgaccttgg cagctcgacc ggtgcccact tcgatctcca gatgccc in 

<210> 96 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 



<400> 96 

ggggggatcc tgcgtttact tgcgcgagca tc 

<210> 97 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
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<400> 97 

tcagcggtgg cgctagcggc aac 

<210> 98 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 98 

ctaatggcag cggcagcgaa acc 

<210> 99 
<21I> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .primer 
<400> 99 

ccggtgccca cttcgalctc cag 

<210> 100 
<2I1> 23 
<212> DiVA 



23 



23 



23 
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<220> 

<223> Description of Artificial Sequence :primer 
<400> 100 

tctttccgcc gcactgtccg tag 

<210> 101 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 101 

acgacaacca gccatgggct gtc 

<210> 102 
<211> 23 
<212> DNA 

<213> Art i ficial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 102 

tctcgaatga ctactacagc cag 
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<210> 103 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 



<400> 103 

cccactggga cgagcatccg ttg 

<210> 104 
<211> 23 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequencerpri 
<400> 104 

cgagctgctc gagttggacg gag 

<210> 105 
<2 1 1 > 16 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 105 



mer 



23 



23 
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Ala 61. Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn 



1 5 



10 



mer 



<210> 106 
<211> 19 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpri 
<400> 106 

gactgaccgg tgttcatcc 

<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencerprimer 
<400> 107 

ctcggttgtc atagatgtgg 

<210> 108 
<211> 27 
<212> DNA 

<2I3> Arti f iciai Sequence 



15 



19 



20 
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<220> 

<223> Description of Artificial Sequence- 



primer 



<400> 108 

cccacagaag ggatccatga tggtege 

<210> 109 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 109 

gcgaattcat gaagttcacc gttgetatt 

<210> NO 
<211> 28 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pri 



primer 



<400> 110 

gegaattett actttctttc gcaacctg 



27 



29 



28 
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<210> 111 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer i 



primer 



<400> 111 

cttggtgctg ccagcgttac cag 

<210> 112 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 112 

gcggatccat gaagttclcc atcatcg 

<210> 113 
<211> 27 
<212> DNA 

<213> Arti ficial Sequence 



<220> 

<223> Description of Artificial Sequence: 



primer 



primer 
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gcggatcctt acttgcgctc gcaacca 
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